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President's C 

What 2 great Digital Communications Conference this ycar! Many 
thanks to PRUG aod CAPRA for hosting thc conference with us and the 
ARRL. Arrecap of the conference is included further intw the PSR. Next 
years conference will be held back in Arizona, Dan Meredith, N7MRP, and 
Keith Justice, KF7TP, are working with us ss Ical hosts to nail a location 
wad date. 


There surc is a lot (0 write about in this issue, bul justnot cnough time 
to get it all down on paper, 30 I'll hit the highlights. Project wisc, things 
arc conking- The TAPR SS Radio project has matic some great strides since 
the lust PSR. ‘Ihe operating system and TCP/IP stuck are now operational 
and ported onto the fully operational digital board. This isa huge milestone 
in the project. The tcarn is focusing on the Qualcomm and Harris chips 
remaining on the divital board which provide interfaccs to the RF board. 
After this, the RF board will be focused on. A full report of the project 
appears later. We still need donations for the development, We have 
reccived donutions from the following people John Coonly, Andrew 
Skatlebo, KAOSNL and Gene Pentecost, W4IMT_ I would like to thank 
these Individuals for their donations. The icvel of funding is going to be a 
critical factor as the bers sesting plans are made. 
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President's Corner, continued 

The Linux Flash project thal John Koster, WYNDDD, 
bas beon working an is abou te rollout, Wehope this will 
bé another projey\ like the TAC-2, where we reach 2 new 
potontial menther quiside of amaleur-rdio to get them 
lo whal wesdo. Fifly kits will bcayailabte tyithour he 
fasburd bofors Chrisinias, Keép ah eye an the TAPR 
weh page; Additional jaformation on the project will 
eppeat later itt this PSR, 


The PIC-E development team is nearing the ond of tierr 
oValudtion kit (EVM PIC-8) with around [ily people 1 
perticipa ohn Hansen, WPS. has written op some 
iaformation courcrning the ptaject for ihe ASR, There 
was a lot of sxoilement al the DCC on PIC dovelopmiait 
and this Sit is yoing to be able to help many of you who 
Want (0 Diay Wiltinui having to invest in development 
platforms. 


Wo. have worked a deal will) @ Grdup conceming 6 
surplus of TALNet redios/rourers to he used ynder the SS 
STA. Tho deal will he tor S550 per radin/router, plus 
chipping/handling These ar¢ 160Kbps DSS TCPAP 
based systems on 2.4G, Contact the office if youwant a 
pairod radios or one th)-a0) with a Existing pair. 


At the AMSAT meeting Mi pis\ October, Bill Tynan, 
WAIXO, formally announced his retirement as Preside 
OLAMSAT-WA, Silland! started our comurcs around ihe 
same period dnd Ore several tintes we worked Clusclyon 
TAPR/AMSAT celited projects wero successful, While 
wedidn’toscessarily see eye-to-eye on Spread Specoryin 
ieclinciogy implementstion ja the Aum bands, ho wes 
alwaye A Len loader of AMSAT who pil a i of 
time an mimo thejob, You dint 3 great job white: at 
AMBAT, Bill! 


VU Fis Ais, Qwarter’s column with an srticle ttat 
Dewayoc Hendricks, WAKDZP. and Twidté atelier thiy 
year 2nd which was just printed in the DCC proceedings, 
I think you will see several themes that have been 
discussed in previous PSR issuds, bul il sever hurty ta 
cover these issues Loom ume 10 time. 


Cheers - Greg, WOSIVD 


A New Vision for ihe Amateur Radio 
Service 


Dowaynt Headricks, WAXDZP 

Greg Jones, WOSTVD 

Reprinted trons 17th ARM, an! TAPR Digi Cursmunicaicas 
Couldréncd, p. 38 


Vision Statement Conceming the Futtire of 
Amateur Radio 

Amatsor nalio as a bobby Bes rewthed un important 
turning point. Many can point to various examples of why 
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\hings arc changing; however, some of these cxainples are 
Fenland sore are only perietic i natured, Mal the lent OF 
achvity and interes! mow as compared m five or avei tan 
years ape a changing. Te ral save which we must foe 
is “docs (ha amateur radio Scrvico (ARS) base its Fuca 
OT The presepls created sax! tested! over the fst twenty 
years or do we lovk st agw ana novel ways of growing, 
sustaining, ond protecting Wie hObhy tal we lave?’ 


As a01ive members in Wie ARRL, since first licansed, 
active member: at varwour imemal levels ol dhe League, 
amd very sodve in the arca of amatour radin technology 
advancemer! (hal DAPR represents, we would like tu luke 
a few mumepe of yur tim W Atare somo binportant 
IPAUgHIS OO The Mather 


The Commercial Future of Amateur Radio and 
how the ARS can benefit from the change 

Amtteur ridio bas prospered ovor (hc last nwooty years 
as Cdmmecron) mnanitaciurars Were able to grow mio 
Sales on the US, with the wmaleur radio community as s 
succndary mazket (9 Vheis alroadyextathia commercial 
markets. ‘This resulted i # (rémendous showin aad Sage 
of VAP/UHE and lo somnextent, BE over the last several 
decades, 


We quw fia miny omaror sadio vondor and 
manulpcturchr feduciig ineit presence nv even leaving mc 
wenleur radio tiatkel Gor other markely or to refocus an 
jholt older commercial miarkeis as now conmunicnion 
sysiems threaten (0 like mathe sharcuwey, Sume sores 
(hay buve boon sn cxisience fursome time havecven begun 
closing wicir doors. This + io Ne expected wil) te Awies 
wl ammuleur radio equipment Sropping of Koop in mind 
that samc say thls és suuspor relaied, hut can supspul 
activily alsn explain the dtop in ihe. VAF/LHF rosrket as 
woll?, Amateur radio is In tho midst ofa paradigny shill 
tom: tho vast map ity of cowardice Currently va thio 
Wards «> a nitire Oulanced popitlation reprcscniing 
\ochnica). experimental, ond hobhyrst wiry pont like lo 
communicate with raulon 


Ac vendors continue i teave the antatevtr gio murket, 
{6 up to Orgamastions hike ARRL, TAPR, and AMSAT 
Nhe (hive mger Hoo-proih ematour midio Organizations 
in existence inday) in grow our rectnoluyy imlerally, 
prstcad af Witting fotextcmal forces to aiscnver amateur 
radio asd market Mowe wail for external marked lorors to 
cume. int play, svo-will find. that these conipanics Will 
pMMbahly ratharsdZk oul dnthaierciol markets Where there 
fs more profil pulential, than the hobbyist market which 
uNce our TadiN apeiron for recrestiin, learning, and 
public service 

TAPER bis hecun working in this dircaion, by working 
with the: remaining muonfacturcrs and looking elsewhere 
fo finradiional funding sources Tike the Nawonal 
Sclonce Foundation (NSF), We sec gaants ine other such 
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efforis a5 jusia ae i Which fv wrow more moncy 
wml mre fesxerch that will hopofilly bonefic all of 
amour mdr in the long (etm, Howoves, tho amarcur 
radig mules are going ta noed ihe more prometive to allow 
Tor thene types of new techmoloyy-vriented veniurcs to 
take bold and grow. Anaicu stadia must hove rules that 
aliow axperiménialion With new mates, Wiltout the mood 
0 get an STA ur waiver cach and every time someone 
Wants Todo somerh nig new, CWE don see thisnevessuty 
Hexhility to the flore We will find that most potential 
amatcunradio projects will end up operating under Part 
5, Pach 15, Or way of a muiniber of pther xcevices, Or worac 
Yor, BMnaTOuY Pidin OpCriwys Wil just ienore the wurrent 
rides and hulld and operaie equipmen) 1 provide tho 
kindy of services that they desire. 


While pmoteur fadio Nas » real Aisiory with 2 nich 
Wwadition of farrodiioing new Ideas dnd iehdnlogy. thar 
process Ages to have slowsd as more COMIMUnICKION 
jOlned the hubby. li becunte sore important (9 make sure 
Mese coMNUACAaIOr and people who simply eajvy the 
hohhy aspect ol ihe service tw no problems operaring 
dod (he inteod yction Lf new systems and exporinicntation 
Slowed aga réquit. Ti6 ue Mal while we have seona lot 
wf work tn wew digital and RE arews niche interest, none 
of this rescatch Nas becn Widely adopied oF been 
beoelivial lo Whe Larger mujurity wf ibe members of the 
KeTWIce, 


Ay an example, an organization like the ARRL & ina 
position to) greatly influence the reatizetion of expanded 
growth al aialeul f6di0 by Sujypurteng ibe allors of 
smal), (ANovallve COMpaANics arakiqgs conciburirins dye 
hobby snd not lange manulactirers Whose primary 
business snd raackeling inferesis are in areas ofher than 
amare odio, fis in whe hest interest of amateur radi 
service (ARS) Wgnow thik collage indubiry, becsusc those 


groups could well bocume the aot Collins, Drake and, 


other anarcur rodin-founded companies in the future, 
What Wesee tonléy us thal. vangls member Of the service 
art shurting, companies, bul these now. organizations are 
(doused On olher services, becuse the current FCC rulus 
ail the ‘climate’ Of the bobby don’t really allow fon the 
cuxy intreduction of acw types of technology. These 
Sane comipanies dre (he ones Ihalsro.now asking for more 
Spectro fom the PCC for shear products and sorvices -- 
and. where do iney look? ‘Tisy Jook to amateur radio 
aptetzum Secause they understand fall wel) jist how 
underbtilized At spectrum really i, 


What 16 in Keep the ARRI_ of TAPR fromofeenng ily 
own "Co-Op" appronch tke REI or many other ‘such 
organizations? Togethes both organizations have the. 
Membership base to easily suppart such an cLort an the 
potential empuct on the purchasing powor ftom the jotal 
membership onuld lead to an enyirontient where product 
developmont decisions were being made based of the 
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oteds of amaicer nudlio wperanrs ip the (7S, instcid of 
thus requirement heing secumdary to casting marks 
neads and tequirementy ee viewed by iechnology 
manufacturing cumpariies locutes!.in other countries, 


Experimental and Technological development 
are keys to the future 

Tiftas been a concemtofous and TAPR's for some time 
that there ts a tendency to realist chunyge when something 
new Or novel appears on tho amualeur fadio scene. TAPR, 
AMRAD, AMSAT? and other organizations topresent phe 
apiric of change and development within ihe ARS. 
Atnateur radio can either chong tos yaripoy cffurs 
witha the commanity for he. advancement of now 
sschenlngy or wali for extemal commercial fuer a9 
quickly take advantage and Sook for additional spoctiuai, 
moat likely being tho current ARS allocations. Ner many 
amateur radio groupe oF individuals gyn sustain the ¢Lfort 
réquired 10 make change Happen under the current 
reétroints to the mireduction of new icchnologies. The 
expouse of development, manufseruriag, markcting, qud 
to some cont ihe tules themse]veeaffices the introduction 
of'new lechnologics $7 the service, Most now operating 
interests within the hoody have heen @ resuli of the asago 
of other extern! teghnnlogics (ic, Persooa] Computers, 
Internet, ¢tc.), ant af something grown from withm. the 
hobby isclf, 


Th is important tut ARRL,TAPR and AMSAT waich 
out lor the interests of its diverse meniharship, hut at ihe 
same tine if mus be working on providing support tur 
Various clforts elsewhore in the communily thal aio 
omphasizing new technology and change. The ARRL 
doesn't have to jead, but it must be fully supportive of 
change and be willing \o facilitate s1as much as i) Can 
While an oper support policy -miglc threaten sone, it is 
onperatter that ARS grow ftom withih cmt it is equally 
7 that the orgxnixations tuke a icading rulo in 
helping (vy encourage the growilr of new operational 
mutes and wehniqies. 


Amateur Radio should develop It own 
spectrum sharing partners 

With ns om Wo spectrum, we believe that the ARS can 
either Continuc to délend the specinim we faye, Ur look 
for hoseservices Wilh wham we oun shore aur bands. We 
have to locate others thal can help fully urilize our 
valuable spectrum, bul nol take away From the miswipn 
and operating flexibility of the ARS, For nusianee, this 
gould be tho creguion of 3 laowepower educations) wircless 
service Which could be overlaid on Some part of the 
existing ARS spectrum or some olber similur approach. 
The Lengue suceosafilly wed (hls tactiv several years ago 
when ft jomel with Appic Computer In lobbying the FOC 
10. deslpnate the 2390-2400 Milz band a4 o shared bund 
with only the ARS-ind U-PCS uy ihe incumberts, 
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The ARS should think dou! Whee serviues would be 
the most “volerable’ on aur tends. We cans soy no 
everyone forever, Pecause thal will plecly result in our 
loslae ever more speditult overGm>: By finding und 
lncating oy vresting trigadly Sheri og partuess we |) protect 
our run) on our OWN terms. 2) cheaie 2 commensal 
need for ryuipmeni fif dene correctly amateurs can 
leverage these devioas inty uperalional “hem reedy’ 
units}, amd 3 Li} igers from the shared 3pcctoum 
services inte the ARS where appilesbic, Thix is one 
reason we hinyo supgesied dhe edudational commurication 
servic’ Congepl. Tt would act mem hers of the ARS into 
schouls helpitgg mstal) wireless nctworks thet might have 
rulcs like Far. 15, but thw diteet.contact with achools 
cowl easily [cad te sludénts gutting interesicd in axnateur 
radi because of the efrae working relaioeealp formed 
wher the | innal ARS unganization belps get the 
school wiftéléss connedtions to the Iolernel 


eae Response to ARRL New Repeater 
o 

TAPR. has been working on a new "high concent” 
fopcater system thet makes mc of spread spectrum 
ecdnolngy, im particular, feyveucy hopping to 2x8 a = 
stopping stance to 4 new genorution of devices that aun 
provide new levels of function and operational Hexibility 
fo the amateur radio Gommiunity, 


TAPE on it own as hog working in this direction for 
the Inst two yeurs. Ths first step in this direction was the 
submission Wy the NSF of s proposal for whai has came 
to becalled the “Inieenet Access Rady’ (1AM) in the Fall 
of 1996. The first member in 4 Tamily of such radios is 
currently underdevelopment and intornvacion om iean be 
found on the TAPR website ut: 
hitps//wwew Laprvirg/opehicalAsprfitss.bim!. 


TAPR belicveg thal today's GUmmunicitions 
iechnnlogy is. moving «ward al) digital transmitters and 
feceivers. Those advances in tectinoliy, combined with 
the swift evolation of cell based transmission and 
awhtching protocols jf Opening up a mew set oF 
possibilities for urine new services utilizing intelligent 
nelworks which will contain samuel transmitter, reveivers 
and switches. Today's Ineroet ts perhaps the best 
cxample of a Selfrcuulsting structure which embodies 
ihese new (echrolopycal approaches to communcstions 
in (he netevorkiag dentain, However (o date, many ot 
these imovations have not made i} Over {6 We Wirdless 
networking arcnw, TADR feels thal the radia notwyrke ot 
the future will tavolve 4 niixture of links wind aWitclics oF 
different Ownership, Which teemr)Aw al the end-user via 
relatively shoridisyanes links, Whacwill then be requered 
is s built-in, distabuled, sclt-governing sat af protgcols in 
caus: the networks’ behavior toamake more efficient use 
of o fimited, conimion shared resourec: mcio spegirum, 
Creating such 4 seliaeevinling arvouite Lor the optimal 
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sharing of spectrum will require much eflort. Onc of the: 


Major problems which siunds in iho way of these new 
approaches today is the curren) FCC regulatary 


environment and the manner in which apectrum fs. 


munuged wnd allocated ander ils rules. 


One of the major butdica that a witeless calroprencur 
fuves Who Wishes » develop innovative new 


CwNMuEiCAions products which Invalves radio ik secs. 


io the Feqisite amount of spectrum, ‘This provess makin 
the involvement of the wireless cnirepranauir wih the 
voverntiont mandatory, whieh inumeliviely puis.thorm at 
3 diasdvantage when compared to entreprenauira in the 
compnier sector where government involvement is 
minimal Aso result, dinovation Nas Goourred ara mug 
slower pace since the te af technologies auch | spread 
apecttum require the use of more spectrus) did ool less In 
orGcr Tat thor advertayes tu bevumno apparcny wher (tus 
uted [or high-spect data reansumissicn. 


Historically, the Current tegulutory appmach 10 radio: 


has Déen wed upon the technology Mat wes tn wwe al lhe 
lime tha! the Conmmunicainns Act nl $994 was framed, 
basically What We Would call today, dunih transmiltem 
spenkiay lo dumb reecivers. The lechiioldyy af thal time 
Hoslees reserved bandwidths a) be set aside for savh 
Ticensedl serving so Thal spectrum Would be aveilablawtan 
needed. Given this regulalury epprowch, many new 
applicatioy cannot be aepemumotated since there 1s a0 
Avdilable Unallocated specirun in ‘pack new services 

However, given the new sel of touls avsitable in the 
Chtregrenaur wilt ihe wlventofdigial icchnology, ehat 
once were dumb \Alieibiners and rhoeivets CON iw Be 
sma device= witch atc capablc of exercising grraecr 
judpment m ine-cffccive use and sharing of specirim, 
The more fies tide the ledts thal we sncorpnrale in these 
devjucs are, dren Ihe grogrcr number of uses ther gan ho 
accommodated ins fixed, Shared spectrust, 


While the LAR proot-of-concent (POC) tadio 1s under 
development, CAPR intends i make the rase tthe POD 
thatthe current rules should he changed to reflees the usc 
vod advantages that amart apreal spectrum packet radio 
devices can provide TAPR's position is that @ mujer 
improvement in spectrum use ic feasible if the concepts 
to be employed In the LAR POC radio are pul into 
widespread usc. However, given (he radical nature oF 
fore Mf the approaches in this project, it appropriate to 
first, confirm the technical theories thal we aro puring 
fornh and then to define Ihe opemiional parameters forthe 
uiplementation of thcacthcorics once ibey ure canfitrned. 
Then. we will he alle 10 appmovach the Conimission with 
prapnsals that fave asguod basis & factand which should 
hopefully thes) he acted upon in 4 Lyvorable fashion, 


While development of the JAR POC is underway, 
TAPR haa several projects underway thal ublize existing 
Part 15 spread spootrum fading ital are boing adupred 19 
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meet amateur radio operational requirement’ and which 
will be uscd for general packe! sedto and Internet nocess 
Over Wwidestieas. One project uns OEM modules trom 
Luccnt Technologies ani the other ases a radiq provided 
hy a member of TAPR ‘s sister organization un Jepan, the 
Packet Radi Users Gooup (PRUG), 


Muli of what we hove in mind can be accomplished 
today with existing Purt 1S radios; One of the author's of 
this article bad Such a system Curteittly up and operational 
in the San Francise, Bay Aron The system uses two 
MOWN ME (Op sites and can currently cover all of the South 
Bay Arca, providing voice xnd dala services to users at 
rinuesup ty 20 miles. Hero ate the chanicteristics of the 
System: 

* Operates on 24 GHz 

+ Radios uve PHSS half duplex. Output power ia 1W- 
EIRP & within POC Tintits of 4 W EIRP. 

9 TCPUP pwlucols arc used. 

* Accepted Internet protecols are used tw handle voice 
ald data Wotlic. 

+ System qua be aecessed hy (ny device thar uses the 
TCPAP protceols and a similar data-tadio. 

Here are some uf the things thar this POC radio system 
can sccaniplinh: 


Can Handle several separate yotce conversations, 
batlerins, and data streams simultaneously? 
Yos, using standard Internet protools. Uses the 3. 32x 
stand ands. 


At the core of the HO323 standard is a method for 
mandzing moWwork |atemey, or the time it takes Wo send 
end axknoWlédoe 2 packel. High-latcocy networks 
soem #8 the Intemet, where 2an2 paykets must jump 
thitach mony nice and sulnéis, have # tendency to 
wreak fravec on audio asd vides synchronization. To 
address this shortcoming, H.323's Real-Time Trans- 
port Protocol (RTP) time-stamps and sequences pack- 
ets and reduces delays. 


H.323 also specifies the coding and decoding of vidco 
and audio signels, optimizing data for lower bit rites 
and low-bandwidth connections. H.323-compliant 
products aro NOW Qué Commun on the market with 
Mixtusoft’s NotMeeting heing 4 good cxamplc. More 
information on H-923 cad be fownd at: http://w data- 
beam, com/h323/n323primer. hunt. 


Supports duplew (just like a telephone) and confer- 
enving (just like 0 teleconference)? 
Yeu awaln using standard Mitertte: protocols, even 
Wiough the gcurs) radio link % half duplex 


Lets you Raow who ese (s monitoring and lets you 
contact them without interrupting anyone cise? 
ve. 
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Is resistant to deliberate interference, and allows the 
control Operator to “luck owt" storions that are not 
following the rules? 
Yes, We have full control to lock Out Waets as reguired 
by 3 number of different methods, 


Can share its operating frequencies with stveral 
similer repeaters nearby, with little: degradation tn 
the performance of any of them? 
Yes, We ore ablc to add mew mountain lop sites 
without the nead for coordination. 


Lets you use one radio ta acoess all of these fune- 
tions, and others such ws PackerCluster and APRS, 
simultaneously? 

Yes. 


Puts the amateur allocations above 1 Giz ty more 
intensive use? 
Yes. In this ense, 2.4. GHz is used. 


Conclusion 

‘We believe that emuteurt TAdiO has boon ab a crssyoads 
for the last several ycars and continues to wail for the 
“ligt to'chanac’! te yndicate whet the futare will rcslly 
hold in siore for the service. The ARRL, TAPR, 
AMSAT, and giher technology onenied groups must tke 
the mitigtive and forgc ahead into the future on our own) 
We need (6 be proachve fo change anid challenges, und 
it ake @ Powitiam of “watt sce” Yor artiiwdes to 
change ‘There will Be those members in oll of our 
Organizations thal will hate wit the future will bring, bur 
past history and oxperience shows us ihat adopting a 
position of Tiovited of Ao change only means that the 
change and growth will vcour elaewhore Change does 
not rocun the wal abandonment ol iité past ttudilioms tat 
we believe havc mele the amapeur mdio service what ic 
ts tuday. We can cither bring about Increased growsh fn 
out ranks or seé Uial growth eccur on the Internet and 
viber areas ther mony of Guf manibers will pefocive 2s 
much more fun and enjoyable ways sm spend ther ume. 
Not following the course of chunye might be the wise 
politiout approach to adopt lor now = but is it unlikely to 
be the most productive onc. 


The issues and actions the we have raised are jist some 
thoughts about where amateur tadio fs tuday and where it 
might be going “Ticsc ure just first steps towards « new 
future and Many more will be requifed tu effect any real 
changs, Long range planning 18 vertainly important, but 
Wilt the increased pace of change in society und the 
fechnoloyy stotor, antatcur radio needs to tuhke @ [resh 
look at whote it has been and just Where it would likc to 
BU, 
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APRS OSY — Final Report 


Grae Toca, WOS1V 0. 
Sive Dintse, S4HG, 
Frenk Sacer, KASHDO, 
Sree Fortes WALLOT 


Abstract 
This bitte adventure began over a year ago when Frank 
Bauer, KASHDO. Vice President oF AMSAT Manned 
Spate Operdtions approached the community with the 
iaebe of potential interference to the future of amateur 
fadio apwrations abnare she Inlerneonel Spice Stetion. 
Much discnssion touk place before the Ema] proposal was 
put forth at the 1997 ARBL and TAPR Digital 
Cammunicutions Conforonés, Al (he conference, Frank 
presented his paper "Arrates Radio on Manned Space 
Vehicles: Imoroving Amatcur Rudio’s Future Through 
Enhanced Space Frequenoies,” [Bauer, 1997) This paper 
discusses the asic issues of he proposal, }we have 
@ year later is a neerly complete process ol a large section 
of he aniatcur redio conniunity voluntarily chariging 
frequency, [i wasn't easy of without dobate, byt ihe 
rocess showed that with adeguatc communications and 
dts of ime discussing and cducalmng people on the reality 
of the situation, that change can happen jn the amateur 
tain service jn a Coupermuvé manner, This paper will 
discuss fuslury leading up wm the OSY, the QSY 
Proposal, mejoreveNts in tic process, resulls of the APRS 
OSY survey. current stotus af the OSY, who received 
moncy from the OSY tind, and finully what lessons were 
leurted alongthe way. 


Finally, this paper represents the formal report to be 
presented tr TAPR, AMSAT. an the ARRL 


History of 145,79 

As wis posted in a massage by Tom Clark, W3IWL, 
(Clark, 1997] the ceason APRS started on 145,79 daics 
back tn dic L990) ere og packet adic in the food] Maryland 
end Washingtos DC areas Several hams tr the area 
including Tum Clark, WHIWIL, deaded wo up fic 
145,50 - 145,30 segment to packer activity, They fcleehas 
the five slots in the [45,01=145.00 segment were 
inadequate forall ihe PBBS, linking, DX Cluster, simplex 
Thg Chewing, clo dial was ho on packet medi The 
looal pavketeers prevailed on the local FM folks i 
quadruple the available spate Which the packet 
communily would administer, ‘They elected to follow the 
local pattern of 20 kHz channelizing, using Whe odd tens 
KHz slots (300 kHz of specrrum yichling 15 avaltahic 
channels), Tom at that time, being very anvulved in 
AMSAT, understood the band-edgc problems witli regard 
it the satellite sub-band and. thus placed 145.79 4s « 
“reserved for caperimeniaion.” Tho plon was fr vhis 
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frequency to be werd fur sew technologies, <speciully 


Al abun this (ime, Boh Bruges, WBRIAPR, bogie 
icsting 2 "Ll" ipam= (unepmuugicd datagrams) prvtouol 
dad avled about gctting a frequenuy to test what he saw 
as a way for fow-powered mobiles ta tumsmitinforination 
1O nearhy stations workday, Uke the cellutar telephune 
network Wil) limited coverage, Tom suggested he use 
14579 with the imobied reality (hat twas adjacent othe 
sitiuliite band, thar itwes subject to mensional ORM, and 
thal the Gindesit was experimental 


AS Woall kaw Bob's modest feqineta few year later 
hecames APRS, and £45,79 hecame APRS’y nationel 
homme, 


The dros Of Oup-6tory beans whon the post-Challenaes 
HUNK) Program resumed on) AMSAT Manncr Space 
Operations resurrected ibe: aiew of SAREX ing 
an\pleur hardware (ty SAREX TNR 
AMBAT tried very Nard lo Gnd (witable frequency tor 
whe SAREX ROBOT. Since it tavelved bor up- wnd 
dowrl|lohs, and since ntos] ain were Guilt Lor G00 KHz 
splits, hoy Wicd paintig Kequendies Nhe 14-850 with 
145.450). This choice was not very well received by seme 

uked mito Commaunitios, The tesron being that in wie 

te 1YNO'S the 145.01-09 ploket Thequencles had boon 
wilites! tu with the addition af $44.41-00. When SARE 
began Mperalinns on 144,950, there were a Tot of 
mdrviduals who Gud pucker cathe Aystems cutning ob 
pid 050 whewert "orp umhappy ateyyy the inerusiny 


This was One of the fwercases of how de you fn ana 
differing world-wide navdpluw operating frequencies 
fal space Wissons Ihat do nol inferfor With anyone cls 
The real prohicny here is thatin Rewivn J, (he: 2M hand is 
only 2MMz wide (244-346 MHz), ‘The situation (4 mack: 
eves more dillivul, simoc the land ples as to be ayrocd 
Jo by SOr qnuntriés For reasuins that hawe 1 a with 
International giverrenental treatics negotiated at the 
WARCS, the amatour satellite sérvide w seetricied to the 
udrveraal imiérndhunel parts of the bands, so any 
spwovernl (ing 2M noust operate hetween 144 d& 146 
Mitz -- na choice! In that context, the salellile 
eomihuriily has Quaeinced thoentire, world-wide amateur 
quenmimity (hre the LARU) that (Eo! the worldwide 
2M bard ~~ $45,40-146.06 ++ mus he renervel Sop wpace 
activites. Thus SAITEX's usage ot 145,55 was not well 
secdived I Me Bunopeans cither! 


Now (ets add MIR into (he mix The suggestion for 
the wae Of 145,20/145,80 for MMR came trom an LARU. 
Revlon 1 conference (Tel Aviv), And alicr iho iden was 
oNiuncesl Wu lhe rest ofthe world, it béomne obvious thut 
i} Was not a good GLOGAL choide since 145,20 was 
heavily used elsewhere (in Europe, 45.20/80 was 4 
repeater pair which was being phaxedt out -- which is why 
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theddes made soe sense in Regio 1), The probleny io 
Ie US is thay APRS isfwas an (45.79. Although the 

proposal made atnce In Repwon 3, it didn't necessarily fil 
nin Repion 2. 


As Tom puiniy out ia his c-ma(l (Clark, 1997}, "Tho 
real endéetiying problem is chat ihe 2M band is crowded, 
uspecially in Murope 2M links for MIR/SAREX/ISS an: 
desirable since PVERY BODY already hus the necossaty 
rudios, The proienis are vompounded because the 2M 
hand hes, in poueral, buen treated as w logy) goverage 
resource with emphasis on terrestrial repeaters — except 
for the hotiom exc! "DX" and thetop-end silollite chunks, 
ibe people who dole out freguenoy slots wears “1001 km 
eading (1-4. 60 oyiles) loGehized scr of blinders, The local 
rapeiler operator/coordinater has virtunlly my inicrest in 
whrt happras (000 ky) away! Wimess the fact that 
differéat parts of ihe LSA adhere to 15 & 20 Ky channel 
apacings a5 a loca! epticn!” 


Histyneally, we tind ourselves bereio the US naing 
143,79 bocause APRS ol (is hime vas considered 9 Incal 
expcrimant whan it began. Add to this the feemergence 
OF wma icur sulle wettviies aboard: manned space missions 
(hat have yeory lin) (Med Operding Gequeney constraints and 
the paresitial problem of intertsre|icé belween ihe two 
groups is very high, 


The Proposal 

The proptsal to DOSY APRS pressed ay the 1997 
ARRL zat TAPR Digi! Gormunicaitns Conkerenve 
waatry the first such sigecstion. There hal becn several 
Gacussions and siriposalé belore dais one that lacked st 
he iegue NF APRS being On 145,79 ond 145.80 being used 
for space based operaijons, Whar made this proposal 
different. was tbat wi) the crements were in piece for a 
éucurssful proposal, Tchr Wis 9 clear Outstanding oood 
(OTduce Dear hand metic before the Witermaional 
Space Station amatcur radio opersiionx, The facts 
already showed chat orbiting Crews endured significane 
Troquancy interlerenue issucs to achieve Guooess thi 
many simply tumed off the radio. Ths, these fhequcocy 
problems have limited the growth aml suceess of this 
commManicwion medium, The tea) downside w the 
inmerfpronce issuc was that the full potential of this feat 
af areateur radio in inluse aew blood mito the boty 
ihrovgt educations! opjewiunitecs for studs and its 
positive eapericace the community Mas been Anew hal 
stunied duc 9 these Stequency problems. The potential 
amateur ¢adio promotion for succcesful amateur 
OperAlions on the [SS is not disputed hy anyone. How can 
MYyONG argue against the fact thyt communicating with 
aRironaula ans cosmonauts isan exciting and challenging 
{ieel of amatcur mdio, The APRS community war 
Operating on wwe maid Treywendiess 149.79 and 144,49, 
The propose! to move everyone i one singlo frequency 
to help with crealiog 4 true oational/imternational 
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agreement (with Canada)}.was 4 aéen benctn to the now 
tapidly prowing APRS conmiunity that is seeking 
increased. coverage and caso Of war benween etcas of 
operation, Affer much education on the sipject, most 
could sec the problem with the location of 2drequency on 
board MIR and the ISS due to intemationy! limits for 
frequency selection, 


Sn add iifon, several now items that pest proposals didn’t 
bave were edded, Thase included thyt each of the three 
major Organizations (TAPR, AMSAT, end the ARRL) 
wuld donc aunty swans 4 OSY fend o liclp with 
the relogadion. Afterall the discussion and dchale, only 
$1500 was spenl awards helping SY. Most sites 
simply changed frequency of raid for tac est locally. All 
three majur groups (TAPR, AMSAT. ARRL) showed 
suppon by passing & moon on the tue ai their board of 
dircelors méelings, A coretiiee was qurmned pelo 
coordinate the efors of thy OSY and opon debulle then 

ao. The commiliee consisted oft Stumm Horzcpa, 
WAILOU, TAPR APRS SIG Chair, Seve Dimer, 
K4HG, APRS OSY Proposul’Likisoa, Gree Jones, 
WDSIVD, Presidcni, TAPRK, tnd Prank Beuce, 
KAIHDO, Vice President of AMSAT Manned Space: 
Operations. 


TAPR, AMSAT, ARRL 

One ihe chree major organizations involved pasted 2 
motion at ther board of dirccturs mesivig. he APRS QSY 
comintittee folt We Gud @ olince to make this proposal 
work, Without the support [ron each of those wroups, the 
proposal would have lost a lat ot its pustivednergy. With 
the passing of each motion, the proposal gained atrertuttr 
that this was finally the right mia to solve tho problem fur 
everyone, 


TAPR finard of Dircotirs Positions Statement 
1) TAPR, in Support of its APRS SIG and the organiza- 
tions of many APRS users, recognizes that APRS isaviml 
and exciting facet of amatcur radio. 


2) TAPR supports the cxperimentation of APRS through 
various amatcur radio salellites and the (nternational 
Space Station. 


3) TAPR endorses the concept of an APRS-OSY Pund 
and will help set up and administer such @ fund when the 
lime becomes necessary to facilitate the potential QSY of 
APRS US. infrassrocture, 


4) TAPR approves a donation of $500 to support the OSY 
initiatives when the fund is established. 


AMSAT Board of Directors Position Statement 
The AMSAT-Board also agreed (in cooperation with 
TAPR) to heIpan ongoing aimed az ing the 
impact of moving 2 large number of current Automatic 
Packet Reporting Systems (APRS) users off of 145.79 
MHz. The Board agreed to donate up to S300) to « fund to 
holp defray needed cxpcnses of various fixed frequency 
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APRS node operators in finding another “hone” far their 

APRS operations ty the OSA IT the Mifs to another 

frequuncy evontublly proves ic tu the APRS 

community, iF would lela resolve une of Ihe 10st revutin- 

ing istucs in Cleaning 145.80MH2 fur worldwide ise by 
R, SAREX, and (SS. 


ARRL Board position staternent on OSY 
[ARRL, 1993) 

Whereas, hC ARRL recognizes that APRS and 
s ure Vilal aad oxtiiny favett of Anmtcur 
Radio, and Whereas, the ARRI, prongaizes the sage 
needs af APRS and SAREXVARINS for mtionwide [re 
quetwics, and Whereas, fhe ARRL sepports the 
mention of APRS +7 various Amateur Radio za 
ellives and the Internati ¢ Ration, end Wherees, 
TAPR and AMSAT-N Deve andormed tho 

RS/Manned Spnee alance and tho "APRS QSY Ac 
Hviiy* and bave cuth pledged up to S470 lo ihe “APRS 
QSY Denali Pol,” Be at rewtved @ar tic ARRL 
endames thd Cobo pl Mf on APRS AManocd Spur ony 
promise a5 A SHE To share frejudncies (a Mw 
ctowded (wo-mnercr band ky iin iimias inserforence. Mare- 
Over, the ARR pledges 2 donation ¢! up to $500 to 
supped! the APRS OSY imaatives once fhe fund ss csub- 


TOPR APRS GSY Information Collaction 
Questionnaira 

One OL thé fst things stardd by the communities was & 
survey. The purposc of the survey was two-fold, The 
first heing 3 sthkw poll Of theseatiment behindthis jasuc. 
The sword belfig the cullectinn of information wn who 
wanted (oO tnceive monoy Gorm the OSY fund. 


The survey was. run trom November tst, 1997 until 
June th, LOO8, al which time it way determined thar 
SAluration OF the survey had resulted. Saturution being 
defined in ibis pase a% NO Signifivant. change in the 
pocoesplAges (leas thay 25% ever J ssonths) showy) uy the 


Grp ahowing tbe perculage of all respondents as compared to just Digipeuter 
Ownet respoenies th the survey. Th intcematine scbonitted by die tonal group and 
Sgipesies svnet set grsap are scaly iceasicsl. 
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survey ocsults, The survey generated 4X6 entries of Which 
146 (30%) indicated digiownem, 255 (5256) midionied 
caul-usem, and RT (7H%) made no Indication of stanss. 
The conimittoe had hoped to reach over 150 wide 
digiowness with the survéy and consider the 146 us a 
successfully reached goal. 


All Respondents (444) + cank order 
definitely 227 «47% 
willingly 98 8§=6. 19% 
ifeveryone also doos 80 Ws 
undocided 36 6% 
definitely not 24 5% 

mayoe 18 ay 

don't care 3 Pas 

Hal responding v) o= 


S|! Respondenis combinalion (466) - 


rank order 
datinitely » wiltiagly 321 8% 


if everyone elwe doea + don't care 96 20% 
meyoe + undecided 4 SS 
definitely not 24 5% 
Juat looking at Wids Digh Ownars (148)- rank order 
detiniloly 69 47% 
willingly 23 18% 

u ‘évaryons alan does 25 7% 
undecided Vv b 
Celinitely nol 7 5% 
maybe on 
don'l cers 0 ou 

not responding 0 o% 


Jupt looking af Wide Digi Owners combination ten? 
Gelinitely = willingly 95 % 


Wavoryane aloe doen -don'icara 25 17% 
aaybs + undecided LE 13% 
dotinitaly nat 7 5% 


eal 


ma 


at Rerqrensten 2 
‘This graph shows the combination of like feclings 
about the potential OSY. 


te 
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Current Status of APRS QSY 

The pesition of the organizations involved (TAPR, 
AMSAT, ARRL) has always been thar it Is the cholce of 
the individual ham whether or nut ta QSY, and this 
decision needs In he made On 2 Incal basis. Tl is not 
appropriate for onc group of hams to toll anothps that they 
have to move, or when they should move, ‘This applies 
jwort ae much to one yroup of APRSers telling another, 44 
it does 10 AMSAT telling APRS it,hasto move. Some 
wees have a (ougher problem am! neal mote time, Please 
be considerate of this, and try to help these situations, 


Jeff Brenton, KAQSVNV, has maintained a web page 
tracking We actual success of the APRS OSY. The 
following, information and map is from his web page 
(hup://www dididahdahdidit.com/APRSFreq. hem). 
Thunky to Jeff for allowing us (0 use some Of bis content 
in this anicle: 


Tho map lists the repurted fequembics for various dicas 
Of the United Siates which will he in e[fecs by eatly Tuge, 
1998. Some arcaw are in tho provess of switching to 
(44, 390; others havo swifched ditaay, The following is 
a stale by Slate breakdown 
http://www. dididahdahdidit.com/apteirgt.tim, 


Note that Mainc, and large arcas of Montana, 
Nebraska, Wyonting, North and South Dakola, Texas, 
New Meaico, Arizona, Uh and Nevada do out bave » 
formal "APRS network,” and share existing pocket 
nelworks wilh other users. These Sréeas offen run on 
145,01, 145.03, and other frequentios "known for 
packet.” 

Alabama 

North half of state on 145.79, with reports that 
everything south of Montgomery 2nd Phenix City is on 
144,39, This will change on orabow! Octobor 31, 1998; 
see note on SERA below. 


Alaska 

No reported activity, but a lot of interest. As things 
develop, I have been promised information on the 
frequency or frequencies chosen, 
Arizona 

State is largely unreported, but Phoenix and Tucson 
report as being on 145.79, and other arcas are believed to 
be sharing the local packet net(s), probably on 145.01 or 
145.03. Current belicf is that Arizona will remain on this 
way until/unless Southern California moves, but this may 


Arkansas 

Entire state is on 144.39, 
California 

California, from Bakersfield north, 15 on Of Converting 
to 144,39 as the digipeatcrs can be reached. South of 
Bakersfield, coordination problems will delay conversion 
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for an indeterminate Iengibol lime. DO NOT OPERATE 
ON 144.39 IN SOUTHERN CALIFORNIA UNTIL THE 
COORDINATION ISSUES HAVE BEEN RESOLVED! 


STs addinanal informition framJim Keck. NOHNY) The 
General Membership of TASMA approved a motion éo 
dextgnate 144.390 MHz for APRS. The move bs scheduled 
to be completed na later than 33 December 1908. This 
will allow tume for same SoCA Wide's te gear up for the 
change und for the TASMA Technical Committee w work 
oul some defatls tn reallocating ihe ATY community toan 
alternate frequency. } 
Caloradn 

Stato has officiully changed to 144.39, and all WIDE 
digipeators are ceported as being operational there 
already. 
Connecticut 

All nf atate is now reporied (0 be on 144.39, 


Delaware 

State Sas officially changed (o-344.39 effective April 
5, hur nor al) digipeatsss may be operational vn this 
requency yet. 
Florida 

Virtually all of the hye within the xtate are 
reported (o he on 144,39 of this time. Axcept, less than 30 
days before Alabama, Georgia and Mississippi switch to 
144.3%, several dijgis wes! Ol Tallahassee io the Panhandle 
buve deeded to buck the national trend, afd switch back 
to 145.79, A rumor fays that this may be @ temporary 
(hing, and that all will be back on 144.39 when Alabama 
completes the change-over October 31, No Confirmatiin 
has been received either way. 


Georgia 

Most of stato sun 145.79, with the exception of the 
Columbus area, which is on 144.39 as of April 5, and the 
Savannah urea swilched in August. See note an SERA 
below. 


Hawaii 

No report. 
Idaho 

Statc is scheduled to be on 144.39 by now, «long with 
Washington, Oregon, and BC, 
Iiinols 

Stale has officially changed to 144.39. snd all 
digipeaters are believed in have moved by now- 
Indiana 

State bas officially changed to 144.39, and all 


digipcatcrs are reporied to be operational on this 
frequency. 
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lowa 

St2ic hus Ofhecially chanacd to 144,39, and all 
digipeulers ore believed ta be operational on this 
frequency now. 
Kansas 

Statc has officially changed to 144.39 at the sume time 
as Missourt. 
Kentucky 

Stato hus offiemlly changed to 144,39, and all but ane 
digipeater arc operations! on this frequency. This 
remaining digipesser will chanew on or aboul October 31, 
TORK; soe note on SERA Below. 
Lonisians 

Shreveport wrea is on 144.39. no official report from 


other areas, Dut users refiorl bearing most other LA 
alalions an 144,39, 


Maine 
No report. However, being surrounded by arcas on 
144,49, sLis believed that Mame will be on 144.39, 


Maryland 

Easicm seotions dre On 144,59 after April 5; weslern 
areas REPORT still on 145,79, However, several reports 
have been received that eveq the western section has 
moved, to match with West Virginia, Ohio, and 
Pennsylvania 


Massachusetts 
State is om 144.39, although it is possible some 
digipeaters have not heen myved yet, 


Michigan 

Southern peninsule on (44.59 as of March 15. Some 
areas of Upper Michigan share the local LAN Irequency 
of 145.09; Rumours are thie eight change later this yar, 
Minnesota 

State is on 144,39 as of the July 4th weckend. As a 
result, Ihe northern portion of Wisconsin is auw painted 
as being on 144,39, 


Mississippi 

Officially, as a member of SERA, thestate is on 145.79. 
This will change on or aboul October 31, 1998; see note 
on SERA below. User reports indicate that the southem 
third of the statc has already changed to 144.39, 10 connect 
with the Florida Panhandic. 


Missourl 

All reporting arcas sro on 144,39 as of April 1. 
Montana 

Only two reports so far, hoth from aew Slations 
establishing a new network in (he stale, and both plan to 
use 144,39, These Medgling nets arc in the "NW corner" 
and near Ilelena. 
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Nebraska 

State bus officially changed to 144.39 ot thesame time 
as Missouri, 
Nevada 

Las Voges ated has moved to 144 39.44 of July 19. Lake 
Tahou aod adjecent arcas moved on 144.39 na ol the end 
of August, and other areas hordering on Culifumiia aro 
also ont 144,39, simply becuse they are using the NoCAL 
net, Other atoas tack "APRS-specitic” digipeuter, sa 
check 145.00), £45.03, und Similar generic. packet 
vhunuels. Lute word is that, as an APRS ilelwork is 
established, oe 0 be on 144.39, 


New Hompshire 
State is Oo 144.39 after May 5. 


New Jomeoy 
State haz offically changed lo 144,39, 


New Mexico 

State bas no official APRS frequency, however the 
Albuquerque afer hes good coverage on 144.359 fom 4 
Gigipeater. Mos}other parts of the state share 145.0) and 
145.03 with other packet users. 


New York 
Most of slate is Of) Or changing to 144.39. 


North Corotina 
Mostof state is on 145.79. This wall change on orabout 
October 31, 1998) see noice on SERA below, 


North Dakota 

State i on 744.39. Nors int of digipeaters as of you Dur 
this situaliie i being worked upon. 
Ohio 

Stalc hesofScially sioved & 144.39, with movi stations 
ae & have moved. There are some hold cuts on 
145.79. 
Oklahoma 

OkJahomsa hus reported that their digipeaters moved to 
144,39 during the first week of September. Visit the Radio 
Anialewr Scientific Society Web page for additional 
informahwun. 


Oregoo 
State is officially on 144,39, 


Pennsylvania 

Eastcm half of state and Lake Erie shore arcs are an 
144,39, No reports from other areas, but this may be duc 
to low activity (some say NO activity!) Try 144.39 firsi, 
then 145.79. west of the mountains. 


South Caroling 

Much ofstate is on 145,79. This will change on or about 
Ocitoher 31, 1998; sce note on SERA below. The 
Churleston area has already OSY''d tn 144.39, 


South Dakota 
Stato hus officially changed to 144.39 al the same time 
a5 Missour! and Nehraska, 


Tennessee 
State ts om 145.79. This will change on or about 
Octoher 31, 1998; see nule on SERA below. 


Texus 

Eastern half of state. including Dallas/Fort Worth and 
Houston areas, and the Panhandle arca are on 144.39. 
Areas along and 75 miles either «de of Interstate 20, 
berween Ef Pas and Abjlene share the local packet 
network on 145.01. Other areas unrcported, bul may be 
on 145,79, 145,01 or 145.03. 


Utah 

Dial) i¢ Moving 1 144,39 ss a network can be buill, 
Digipestcrs arc scarce right now, especially outside Salt 
Lake City, but ellorts to change that come next spring are 
underway. Expect the Las Vegas to Salt Luke City 
corridor to he the first major expansion, being worked on 
from hoth ends. 


Vermont 

State is on 144.39 as of May. 
Vi zi . 

Most of the state fs on 145,79, This will change on or 
about Gctoher 31, 1998; see nutc on SERA below. Ail 
igipesiem in DC areca, and glong the MD/VA border 
north and sounth of DC, have reportedly moved to 144.39, 
and (here have been reports of many VA stations seen on 
144.39 during band openings, 

Washington 
Srate js olficially on to 144,39. 


West Virginia 

Por report hy the Tristate APRS Working Group 
[TAWG], West Virginia has moved to 144.39, to stay 
connected to their neighbors in Ohio and Kentucky. Scc 
note on SERA below, 


Wisconsin 
State is on 144,39. Not much reported activity in the 


norib, but itshould sll be on 144.39 now, since Minnesota 
has moved. 


Wyoming / 
No report. However, heing completely surrounded by 


Rhode Island areas On 144.39, it is belicved that the state will be on 
State has olficially changed to 144,39, 144,39 as activity develops, 
Canoda 
All provinces are officially on 144.39. 
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South East Repeater Association (SERA) norm: Per 
Ralph Fowler N4NEQ, on July 25, 1998: 


"Thc APRS mj network in ite 8 statcs coundinaed 
by SERA (The South East Repesicr Assoctalion|, slong 
with (he Digis ia Central and Nortbem Alabama, will be 
movittg 1 144.39 MEHZ on or about Hillowees weekend 
(October 31) 1998, 


"We have obtained recognition by SERA for APRS we 
of the now frequency, formerly allocated to AMSAT for 
future Oscar opcrarion, approves nur use of Mts 
frequency with one major sipularion: We a W use 
proper cnginecying and RF practices io the 145.00 
voice repeaters. whose inpuls lie a3 close as 120 Kite 
from 144.39, Scverul digis are co-sited with those repent 
ets And oles ate Vory close. Our digipcatem. mugi be 
ourtitted withthe proper Altraliou devices (hand pass and 
noich cavitics) 1 accomplish this task. 


“Somw digis will need iivle or a0 Work gad others will 
need toral replacement duc to the jowness of the tre- 
queacy being used, henee the October dare. This should 
give ihe Owners ample lime to make adjusiments. Cast to 
the each Serene owrler Will range from towel 
over 31,1 LIE usors tn the affected e1yas would like 
wo cominibutc ta the expenses that their incall digipeaters 
Will tpews, you may Contsct the owner directly or through 
me. 


"There arc at lent 48 di Crs Tepwexemad here. Since 
the approval by the SERN Board cantly this mown, T fuve 
Dersonally comesponded with the owner of ull but 5 of 
them, Affcr aumienius O®empts to contact these S, I beve 
Sccided uy casry fcm.as enknowns, | (atak Mney-are all in 
the KY-TN-VA aren. Of the 43 diyis remaining, $ of them 
(iwo in SC and twin distant GA border areas) lected to 


nO! Cooperate in the Ornup eflortand already moved this 
on Spring- pring 1 the Geqvency being approved by 

ERA, One mare is ciently advertising that be plans to 
move tis weckoyst 


"So... het Fou bave iL Throughout hisiary, we in the 
South Davo stuck (ijge ther on cawes that are important to 
ns aod Have endeavored ty always “do the Nght thing” 
We believe that an orderly study of all the onptications 
Of this move has talen place ane! that the outeome will be 
pieiive Lor al! APRS uners. 


“This Jeaves (ne major arca, Sijuihery California, 1 
renain on 14599. be patie with them. The 
144.39 Grequescy = coordinated (o another user commu 
nity, Wid there ia no place to move thawe uxers, The issuc 
15 larye and thete ARE folky working on It. f know we 
appreciate ihe (or that MOST ofhor osers lefl us along," 
SERA ts the ol felal repeater coordination body fur the 
$tales of Georvia, Kentucky, North und South Carolina, 
Virgiwia, West Virginis, Mississippi and Tennessee. 


OSY Fund 

In March of 1908 3 message was scat w 19 individuals 
that lod tuqnesied funding vix [be APRS OSY survey 
instrument These 19 individuils represented unly 3.9% 
of ihe 486 people submirtiag information to the survey- 
Tiscemts inat (oc yeet majority of tac APRS OSY has been 
Self funded by gnvups and individuals- 


The following 10 pouple requested $1245 worth of ihe 
S1500 collected Irom TAPR, AMSAT, and tho ARRL 
The remaining S235 is on hold tagn 11th afoup, until the 
OSY chanye has been made. 


APRS QSY Frequencies as of October, 1998 
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HOGG, Aon Melinowek!l, 
HIZEY, Frouk Kowtelac, 


KIGPS, David Onbbina, 


KaQ0. Jim Baramare, 
WOOWNX, Dave Kaplan, 
W3NRAI, Greg Harbough, 
WsJBL John Tenner 
HAVOE, Ricky Davie, 
KUOG, Jim Duncan, 
KEAOGH, Tammy Eltison 


$30 for cryntale 
580 for ceyatule 

Z2dight ih Las Veger area 
575 for rooryoluliing/tuning 

a digi in WA state 
670 xtaloltuning ar NM digi. 
$50 vints/luping lowe digi 
550 tale tor two trackera 
$20 OGL Hitor fo) Chicagd wide 
$26 tor ofyetale toy SC digt 
5300 for 10 radon. 
$495.00 for now radio and nvich 
tiles to) coaile Yoloe repeater 


Coriciusion 

[ris & Signitiodn! Feat by the dniateur rAdio Service to 
complete 6 OSY of this mopnitude withia # single yoar 
considering that the proposal and abifting of « national 
ainiateur siitplex Trequeloy wat widely accepted 2nd 
implemented for the majunty of the US fo stich a shor 
period of time While there ire still reas of change to be 
mide, progress un (hess fronts continues and we hope will 
svenipally occu over Time. 


The amateur radio service 2s 4 whole aud rho APRS 
bommunity itsolf can congratulate itsel lor niaking Whe 
OSY happes aid leaving the future frequency for (SS 
Operations muuch jess occupied and iiuerference Iree for 
fiuire astronaut communicajions 'o Oiher amateur radio 
oprralors 


We should not undereslimale the sipuificunce of the 
fiok accumplisoed Sy tbe amatcur mdio servicednd APRS 
cAmimunity since the 1997 ARRL aod TAPR Digital 
Communications Conferenec. I compictins a OSY of 
(his magnitode front die mitial proposal io 3 phil of 

, on « national Icvel which is widely adoepled 
and Implemented in such 2 shot period of time is an svent 
lew have béen alicocssful in echibvine in the history of 
the smateur redio service. While there are sill areas of 
change to occur, progress in these geographical arcas 
continues and we hope will cvcntually QSY over time, 


The amiuaisur radio seryice ss a whole and the APRS 
commumty itself can congratulatc itself for meking the 
OSY happen and leaving the fiture frequency for 18S 
Operations much less occupied und interfercace free for 
Zuture astronaut communications to other arnateur radio 
Operators. 


Referances: 
1_ Frank Beer, KAIHDO. 1997 ARRLend T APR Digiial Commu- 
zlvsiions Conference- Web Page: 


Sp Www. pe.copaprscty/ basen Daner hem 

2. Tosn Clore, WSIWI, Tuo, 14 Oct 1997, apestip.wrrorg. Subject 
Ke:|mporten!: APRS eed AMSAT-Piease Read 

3. Full nfornintion on Loc Bostd mecung can be found dl anlorg 
Refer co ARRC Bulletin R ARLBOOR From ARRL Hoadjuarttns 
Newlawon CT January 20, 1998. 


Fail 1996 ~ issue #72 


Packer Srstus Regimer 


i) Down 
res any Wee ae ss 


Spice Bulletin 112 ARLSINZ 
From ARR Hoadquaiies 


AMSAT-NA President Bill ‘Tynan, W3XO, will 
Totmally annoufice his telirement from office during 
tic AMSAT-NA 16th Anpial Mocting and Space 
Symposium Ochober 25-19 in Vicksburg, 
Mississipp). An announcementalsd will appear in the 
fee issue Of The AMSAT Jouraal. Tynan, who tums 
72 op Columbus Day, helped tound AMSAT-NA in 
1Y69 and has héaded the otganization for the past 
seven yours. "'Lihimkt's timc," he said, although he 
expiessed fegret tor he. did not get lo see the Phase 
30 Amaleur Radio saelite get into orbit during his 
tenure. 


Tynko suid. he'll recommend to the AMSAT-NA 
Board of Directors thar Executive Vice President 
Keil) Baker, KBISF, be sppointed to replace him. 
‘He knows thu organizahon, he's heen my right 
hand,’’ said Tynan. He said he plans to continuc 
Serving Ou the AMSAT-NA Board at least until his 
term wan next year und iniends iy remain active in 

T, 


Tynen said rhe oulpournig of support forthe Phase 
3D project was the bighligh! of his time in office. 
“The aupport af both the League dnd all our members 
(i gel whete We ate iy the most gralifying and 
sipmificin! accomplishment,*’ he said. Tynan noted 
tha! The Phase 3D satellite is completed and will 
undergo sume fing! tesiing this month in the 
Washingion, DC, Arca, However, he said there was 
"sothing vow ar all’ to reporton the possibility of 4 
Phase 3D lauoch opportunily. Tynan said he'll be 
among those keeping a close cyc an the European 
Space Agency's Ariane 509 test launch set for 
October 20, "One of our primary hopes is for ao 
Asisne 5 lunch," he said. Tynan said he’s optimistic 
about the forore of Amateur Radio in space. 


Licensed since 194%, Tynan edited the "Above 50 
MH» columain OST from 1975 until 1992, In 1988, 
heoretired as senior engineer [roni.the Johns Hopkins 
Applied Physics Lab, In 1996, he was honored as the 
Dayton Hamvention’s Amateur of the Year. 

Tynan remains active mostly on the VHF and UHF 
bands. Once he’s free of the day-to-day affuirs of 
AMSAT, he said he hopes to spend more time on the 
alr, especially on 6 meters, 
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TAPR 900Mhz FHSS Radio Design Update 


Below is the status since June ‘Tom McDermott, 
NSEG, pocsented a status report at fhe L998 ARRL and 
TAPR DCC The sudio and overheads can reviewed al 
hitp:/Awww, tapr.org/doc. 

The project team has gotten the Qualcomm 02900 
oonvolutional cader/devoder (Viterbi decoder algorithm) 
working On the FHSS board. They are now able tu send 
HDLC packets from the 6£360 to the O1901. lonp them 
around wilh # couple of wires, and accurately deawe 
them with the Q1900. They then cen send them tn the 
HIDLG receiver onthe 68360 and successfully receive the 
frames. This means that the register and [IDLO driver 
code is working, antl ihe clock, dats, timing and signals 
into and outof the Q1900 are functional. The spee sheet 
for the Q1900 leaves a fot to be desired in the ining 
department ~ barically they ended up mcasunng al) the 
signals wilh 4 $Gope to figure oul what il is doing. 

a 


The digital hoard stl neods to have the Harris DSP and 
the 2 A/D's checked oul, bul most of ihe digital board ts 
now working properly. The team is mow ready lo move 
on to scnding coded 1+ data to the OPSK modylaror on 
the RF bosrd. Bob Sineklin, NSBRG, has heen working 
ve that board, and is chevhing oul some Undocumented 
Operarjonal aspects of the Motorola purt (like how it syncs 
the I/O tite). 


‘The goula Jor (We short term iouhide: 


L. Tostull the Qualcomm aod Hans parts on the digital 
bourd being tested, Write aecess routines in C to talk 
to the registers on both puris. Thesc routines hunule 
the siraige Way the Haccis pf] communicates and 
haniles the addrossing Offset tn the ocyisters. The 
Harris swff is forking, but tho toani Dasn’l tested the 
Qualcomm stull yet, hur fh shoul) bs dasier mw do YO 
than the Elarris stuff, by far! 


2. Install « Dallus Semicondvewy DS2401 electronic sc- 
rial number chip an the boant being tested, This uses 
PB4 to vommunicate to the processor. Have © code 
working to pull the 43-bit serial number out of the part 
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This wilt become the Ethemei MAC address for the 
Doard. Will cade it ¥é that if the DS2401 cannot be 
read for xome reason, thal a default MAC address will 
be utilized from the con!h file, and an crror message 
will he dumped on the console. 


3. Add the cade to the 22V 11) do do the decoding of 
ip-select and Rewdl/Write for the Harris puri, and the 
clocking tor the Qualcninm part. Bob hus installed a 
haracss on itso that it cam be reprogranimed right on 
the buard, Really slick, Bob! 


4. Complei: the por. from our current XINU 7,2.2 to 
v7slon 7.9 

$. Program the HEC setial channel on the 68360 to talk 
(0 the Qualonom chip. 


Some uf the major goals echicved to date include: 


CPU operational test, register verification Complete 
Verlty BOM working Complete 
RAM + FLASH Complete 
Ethernet Sead Complete 
Modify PCB artwork and rabulld CPU board, Complete 
Sone of the fulure guah regarding the CPU board in- 
clude: 
Havelop simple etsek running Nearly Complata 
-exeha athernet packets 
- 960 register IO code 


~PC display / control of 360 registers 
-PC dispisy / contro! of VLSI ragisters 


Write PIC & 360 code, use simple stack to verfy Started 
- all VLSI registers cen be read/written 
~ (HARRIS, QUALCOMM, eto.) 
~ 360 can talk to/from FIC 
- 360 can roadwrite pecheto via Ethernat UF 
~ 2360 can talk on HDLC to Viterd! chip for date 


As reported inthe last report, the VCOs are operational 
on the RF bound. Now that the major elements of the 
digital boord are completed, ihe am is focusing on the 
RF side of the project. Getting the OS and TCP/IP stack 
running before the 1998 DCC wus 4 major achievement. 


Some of the poals regarding the RF beard still include: 


Verify VCO spectral characteristics Complete 
Pui Motorola OPBK encoder on board, 
drive from PIC (temporary dats) Complete 

Add HARRIS 2124 Mod/Demod, test Complete 
Add Tx mixes, Tx PA, T/A swileh In Progress 
Add Rx down converter, IF post amp In Progress 

back teating In Progress 
Turn RF Board artwork 


Until the oext report 
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TAPR 900Mhz FHSS Project Fund Raiser 


As publlehed in the lastissuc ofthe PSR, Bob Stricklin, 
NSBROG, Bill Reed, WOODTZ; Tom McDernwal, NSEC, 
and + highly competent vroup inauppori, ifewleveloping 
ihe TAPR 900MHZ FHSS Radin. We figure to spend at 
least $20,000 this year om the projets on thingy like: 
another beard fim, development sofware, parts. dnd 
olher Wis and cols thal @ project OF Mhis magmitle 
requires. “Thule far we haye recalved a little less thar 
$2000 luwanls wurgoali 


_ We woutd like to think John Copnly, Andrew 
Skutisho, KAOSNL, and Gens Poateuust, W4IMT for 
hair comeMutionis. 


TAPR will be sending oul 6 find réising tier jp the 
next few mionihs in order to help fund all or part of ihe 
$3,000 for ibis your sdlovelupmen: We would Jike to ash 
the mcmbership to. donate monty towsrds toc 
develo ( effort to enaure that we don"! Pave lo lake 
avay from olber imporian! prdjects (hal slse ased etsh 
this ycar to be conmiplcted. 


When you get the note tron TAPR asking for 2 small 
Contbullor, please take a scriptus inoinenl and Acip bring 
Vhis umgio projeot closer 10 Completion, Lf you fave 
conlact with a regional packor organization, contact thom 
sbout contnbuling. Help fund & project (vat will teed to 
many ac and exciting operational possibilities! 


Donations 2hove $25 will jeceive 2 cee Genie 
indicating funding of TAPR FHSS Radio Project, while 
donations OFS250 of more will receives plsque ia fet all 
feng of their ecforis wilh this orojee), All (omelions arc 
needed layge and Small, 


You gan call thc offiec at (¥40) 343-0000 or Fax (940) 
Seb-2544 la mabe yur donation hy MC/Viss. 


Nominations Sougitt for TAPR Board of 
Directors 


Tucson Amuteur Puckel Radi ts freorporaied im the 
Stoic ud Andune 5.3 an- profi} svientific anil ed gcatienat 
ination, it is ‘echgnized by the IRS as a Sul(cj3 
lux<xempl urvenizalion Gor these same purpuses. TAPR 
is governed hy a Sucmber Board of Directors. Each 
MoMber Of the Bourd serves 4 three year lurm. Every your 
three positions are up for election, 


Boant members arc expected to attend two boar 
meclings Held yn conpunctnony With ince Dayion 
Hamventiva and the ARRL anid TAPR Divitel 
Communicalinns Conference, They panicipate i the 
decmon-making procexs wad provide guillance to the 
Mficers hey weeive No pay and must deBay most of 
(hclr own oxpeases 10 alton! Meenas. Boa! menibes 
SHould he prepared te be active in the continue Board 
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detiheralions, Which sre conducted via the Internet. 
Active pusticipation in TAPR avtivities by Board 
members is iNnprirtantte the furtherance of the objectives 


of TAPR. The officom of TAPR are elected by the 


members oF \he Board ai the aimusl Board of Directors 
mecting, 


The current meniders of ie Board of Directors and the 
expiration dates of thcir tors 
Sxvo Ric, N7HPR o90" 
Gary Huge, NACHY 2 . 
Roh Hanson, NIGDE 


Greg does, WDSIVD T9A)  Preéutect 
Jom Kore, WODDD ah0 
Merl Whiten, KOPEX 200 
lol Atheiinans, NOUR | IN Vice Presjten: 
fui Nesly, WASLAS Zi Vesasurer 
Deny McLenins, VEaIr) 2k 
Noa\inaliohs arc now open forscats cxpinng in March 
1999 (marked with an asterisk). 


To place a persan Mm noniination, please remember that 
heor sh mut Se a menihesof TAPR. Confirm that the 
tadividital is willing lo Gaye their name placed in 
mwmnination. Send that person's name (or yourown if you 
Wash lo nomadic yoursel/) slong with yourcall and their 
call, tolcphoac aumbers, nialling address, znd Internet 
wires. The person nomindied should submit a short 
blowraphical sketeh to be oublishtd along with the ballot. 


Nomindhons and piduraphical sketches should be 
ag he to the TAPR office oo later than December 
ist 1998. 


Ballots will ho mailed with the next PSR. TAPR will 
dvain een Inferierpalhil, so read your ballotcareiully. 
Resalis wil! be ancgunced on Marck 30th, 1999: 


Respensibililics offs board member include: 

1) Avendance at both bosrd meetings cach year. 

2) Regular participation with the continuous seaston OF 
the board (cumvntly held over the Inlemel). Typically this 
requires a minimui of S hours a weck, although 
sOmitimes much more yx reyinred dung active Bosrd 
discussions. 

J) Patticipation with TARR projects as voluntscred. 
Board members, while not required, are involved with 
Various project iharagedent, ongoing organization 
and/or supervision aso positions. Active hoard 
participating with varinus projects make many of the most 
Importanl projects and lasks possible. Board miembers 
arc expected jo lake an active pact in TAPR in some form, 


Ail nomiltited members wil bo placed on the ballos 
and the highest vote receivers will be placed in the 7a 
beard positions. Uf elected, bwe bound metlings in 1998 
‘vill be held, One will be during Dayton Hamwention and 
the other during she ARKI. and TAPR Pigital 
Communications Conference, All directors shall serve for 
& lem of Uiree yebra 
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FlashCard Project 


John Koster, WSDDD 


“A Linux Router Using A CompactFlash Card” fs 2 
project which has been dewcloped ihat allows = 
CompactFlash card to be used as a hoot device on a PC 
Ti takes advantage ol a feature of the CompactFlash Card 
that allows it to emulate an IDE hard disk drive. 1inux 
has heen used in the preliminary testing of (nc concep, 
but it should work with any pode software Aaywie Would 
want t9 usc. John Koster, WODDD, Ie the project 
doveluper with Allen Finne, KBSSOK, and fid Geiger, 
KDIAB working on the Linus istucs. 


The project reany wes uaraware of the work being done 
by the Linux Router Project at the time we started this 
prycel However, one may find their web site 2 be an 
Ineresting relerenoe https//www.linuxrouler.org/ 


Another sino covering ihe hooting of Linus from desh 
memory - is: 


hitip://users.oigpond.cOm/palilimoody/Mhow i ic.btml 


This project started i) 1997 with discussions among 
soveral people af various gatherings about how to 
ruggedize a PC sn thar tt could be used to not NOS or 
some other network node xoftwarc at a remote location, 
Rugged power supplics and nv moving parts were the two 
most mentioned criteria. How to store the software 
without a FOD or HDD was 4 prime question. Building 
an ISA bus card with a multitude of EPROM sockets was 
Giscussed as a first solution. Later talks hetween Allen 
and myself revolved around Dash memory wad, how 
make a system think it wasa HDD, Shortly after these 
lalks, & catalog antived which hed PCMCLIA flash memory 
cards listed in i}, The catalog listed two diffcrunt types. 
One was fisted as ATA. Efimns, I wondered to myself if 
(by! means it \poks like a HDD? Pricce weren't chéap, 
bat at3100 or sa for 4ME of memory tha! didn sound 
too bad..! began doing some pesearch and J pan across 2 
wite (hat showed PCMCTA pinout with IOP type names 
On the signals.  1hen did some More searehinig and found 
that a couple of compunjes made adypiers which 
gonnected the POMCLA flash memory cant to the IDE 
HDD buy, 


We sluried with the puroliaée of an Adimn SDDA 
adapter and an SMB ATA flash inemory cad, When the 
pane arrived, 1 plugacd the flesh memory card ino. a 
laptop PCMCIA slit and ft looked just like = D: drive. 1 
ctime already formatied for DOS. f£ plugwed it into mc 
SODA minptes and connooted it a5 the slave IDE in my 
desktop PC, Icould read the DOS Gles Ewroie toit while 
il was ee laptop. fsn't technology wonderful ~ when 
itwo 
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FlashCerd Rat w/fexh card attached 


Told Alien zbout my success and he began working 
on) 3 small Linus Fc system osing a small IDE hard drive. 
I managed to tustall @ minimum Linux file system from 
an older Set of mstallation disks | had, This installation 
still had too many wondeded Giles installed to be uscful. 
When Allen had completed bis initial work, he built a 
binary image he thought wouki work and cmailed it to 
me. Aflersome problems getting it to copy properly from 
the HDD to the Mash drive, f had 2 bootable Linux system 
with just the SMB flash memory card. 


At this time we approsched TAPR about formalizing 
the project intoa TAPR sponsored affair. After the TAPR 
BoD approved the proposal, I made a Circad library part 
for the 68 pin (hrough-hale PCMOIA socket. Then I did 
a PCB design and preliminary layout. 


A wonth aller this. I slarted thinking about the 
CompnetFlash card vs the POMCI4 fash card and stared 
doing some more résearch, Although you can'y get the 
commector for the CompxctPlash curd im a through hole 
part, if seemed that moking the adspler Lor the 
CompaarPlash card directly without » POMCIA adapter 
into a POMCLIA suckel wax the way to go. We changed 
the design aad | built on IDE buss adopter forthe Compact 
Flash Card rathicr than the PCMCTA ound, 


In July of this yenr, T sant tho PCH gerber Tiles to the 
board housr, Once the bouwrds bad come back, we byilt 
up two aid they both workea! 


KivBeta Testing Plan 

The ploo is to offer $1 Bors units ef Ihe end of L998, 
Contact Dorothy at the TAPR allice if you want to be one 
of the first lifty participants. ‘The cout of lhe kit is 
expected to be S49 for TAPR members plus 
shippina/handl ing 
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TAPR PIC-Encoder Project Introduced at 
ihe 1998 ARRL and TAPA DCC 


‘Scveral prototypes of the PIC Enonder (P15), s new. 
genera! purpess encoder hased wn the IAFS4 PIC 
microcomiroller were shown and dcmonsiaicd ar the 
recent PAPR/ARRL Digita! Communtfcstiuns 
Confereaxe in Chuva, The PIC-E was desiznea w 
providé a generic infertace between tho digital works fin 
the Inrm of servi dala sireams) and the amatcur 
tudio world (in the form of AX.25 packets) and is fully 
prograninikole by the user, Tieuset cn prgram the Pi 
micnsconmollorta fake sctial data fri a OPS pegeiver or 
Weathoe station arid ttansinil haa Hrmatied pseket frames. 
Vicluully apy dala (bal caa bo provided in the device ax 4 
serial input.stream can he reformatied ay teeasmilied as 
121M) hdud packel midi, Al ibe DOC, the PIC-E was 
demunatiuled axa minimal MIC-E™ . 


The PIGE will be selatively inexpensive because: il is 
base! up only nwo objpssa Microchip Tne 16FS4 
inferacantedilar Ade a-MX-COM, Inc. MX 614 Bel! 202 
mide chip, Mie L6P84 iss general purpose “eoniputer 
oo 4 obip" thar can be programmed. and 
over and over by Iho cod uscr, The PIC can he 
proygamined (a teccive incoming dala qlreams. and 
felormial Von: for trtasmnsoion ss AX 25 Games. Insendts 
(he resuiling data te wc MNGI4 thar generates tones 
Heorssary hi transmit #2) haud pucks: uwver the recio's 
wudio channel, The MX644 & 2 pericularly intetesting 
chip to uscdor this opplicaviod tretouss 0 elsd Grnfulos an 
‘energy detect” oyrcugt IL pereive audi i sound mm the 
MXal4. it can dotompipe wheiher thé Channel 16 Wm wwe 
and sendlins mfOrnalion bwek lo ibe micrecapiniler. As 
a cesull, ny additjunal VOX or carrier deweerefrevil > 
required to prevent Whe PIC-E fom s@pping an orher 
channel ostrm. The 694 cwn detect boll digitel signals and 
voios, so it ts suitzble for applications where digitsl.and 
audio signals are mined on fhe sume froquoncy, 


The PIC-E is. an open syatem and i js hoped that many 
hams will use it as a platform for developing new and 
innuystive epplications. Almost ady application that 
involves point fo polm of point to, multi-point 
transmuiknwn of low-denstry deta ls 2 candidate lor PIC-E 
development. To wrile applications for tho PIC-E, 
however, you will nocd % leam how 10 develop PIC 
fiemware Bon’) worry, it is no} all that ditfiouls 


Most of what you wij need 19 get stared ib readily 
available at Jiile Or no cust, The software to get started 
in PIC development is avaitable for free at 
Nitpeyweww_ nlierochip-com, A discussion of the basics of 
gelling started io PIC programming can be found in an 
article by W2FS in the October 1998 issuc of OST. The 
Proceedings of the 1998 TAPR/ARRL Digital 
Contmunicalions Conference contains information on 
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hdw tc umplement AX.25. UL frames i a PIC 
microonitnolléy, While the 16F84 contains only LK of 
program spice, (i nuns ourthar this provides enough room 
not only io decode incdming serial data and construct 
Oniguing pucknis, bue wo do a significait amount of 
processing und tclormalling of the data as well, 


"To make jt castér en progtim ihe 6P84 chip, fe PIC-E 
has ag Wi-boird PIC programmer As a resvlt, to 
reprogram the chip, it is only wecessary to connoet a'shart 
setjai cable beiween the PIE aod a PC serial port and 
mun Tho appro priite prograniiiine sofware. 


The PIC-E will bé niffered initially bY TAPR as = kit, 
when will be calla) the pveblatioe PIC-E. Pitty (50) his 
will be made and all ae will be included. The uacr only 
has losupply ah cndlosureand power, The purpose of the 
evaluation bs (0 teang how usors will deploy the unit aad 
Mimulste sORware developnient lor usw spplications. 
Lessons leaniéd ffdim the evaluation kil will he osed tt 
design tho follow.on PIC-E. Estimated release date for 
the Eyahvearon PICs mtagusty LYY9. 


The project team responsible far he PIC-E is; Stove 
Bible, N7HPR, podject manuper; Steve Dimse, K4lG, 
Byun Genablant, NGBG, John Hensen, W2FS, Joho 
Kostcr, WSDUD, and Dan Welch, WEDFW. 


The price for the Evaluation PIC-B will be: $49.00 US 
fot inenibers of TAPR » Shyppicy/iandling 


The Evamalhin PICE kit if enly available to TAPR 


members. 


TAPE its can be Gomolen depontling on the kiling 
expenente of cach builder, Ween’: think you will byve 
Meuble with the PIC-E kel full af does require some 
kaowledee and ctpericnoe 10 sutcesstully go from 4 Jot 
ta 2 fished. usable unit, dependwig on the mode of 
aperaliors. 


TAPR requires that Bvaluutiwn PIC-E purchasers 
provide VISA/MC information or checks/money orders 
With their Initial purchases. Orders will be taken for the 
tirst fifty (30) unils.. After the witial batch of Evaluation 
PIC-E's aredevelopod, TAPR will decide wn either release 
additional EVM PIC-E kits or move towards a follow-on 
production PIC-E kit. 


Orders Jor the Evalustion PIC-E can he mafied to the 
TAPR atidress; 8987-309 Fi Tartque Verde Rd #337. 
Tucson, Ax, 85749-9399, call (940) 383-0000) (Office 
Hours: Tuc-Fn, Yani-|2n00n, 3pm-Spm Central Time), 
or lax (940) 566-2544. 


MIC-6 tsa itedemark of Bob Bronings. WE4APR 
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APRS, Spread Spectrum Highlight Digital 
Conference ais 


ich Bilesn, KRESZ 


If developments displayed) al the 171 ARRL and 
TAPR Digital Communications Conference wer any 
guide, ihe momentum of the Automatic: Position 
Reporting Systent (APRS) cominues to prow. This fears 
conférence — Held Seplonbef 24-27 im Rolling 
Meadows, (hianis — was notable for the anununcament 
ota ncw Renwood hasd-held irangcoiver (hut includes a 
built-in TNC with support for APRS display and 
Messaging a4 well as monitoring PackerClister DX spots. 
The Kenwood TH-D7A "Datn Coninuinicstor® is 2 
dual-buned (244/340) Meiz) anit. It's expected to be on the 
markcr by your's dni, 


As re was Just year, spread apcetnim development again 
was another prime topic of discursion, One key differance 
from last year was the presenve uf real Spread-specirum 
hardware, A large cumuimgene thom tho Poket Radio 
Users Group (PRUG) of Japan ahowed up with throc 
cxpenmenis! 24-GHz, directscyucnce spréead-specirum 
PRUGYS siations. This system, which campnses ratio 
and Compbier componcorys, 's being develnped in Japan 
hy PRUG, At the conference, the three unile were 
operated a5 A neiwork (rensferring date amone thomaclyes 
at about 800 kbit/s. 


Another spread-spcctrum radio developmalit pmyecs is 
the TAPR eflort, spearheaded by Tom MeDermpti, 
NSEG. MeDemnoit repooted al tbe Conforcnioe thut the 
projet Das moved consideratéy forward, witht thud of 
the developmimtr of che digital hardware and the sofwarg 
kettiel now completed: A tor of work remulinn tg he done, 
howWover, and no specific project completion dale is yer 
Vorecast. 


Dewayne Hendricks, WASDZP, reported on 
expenmental Amateur Radio spread-specirum networks 
(under TAPR’s FCC-granted special authority) in ihe Sun 
Francisco Bay area. One system he has tried uses Part 15 
wireless LAN equipment, but opcrates under amateur 
(Part 97) rules. Another uses cablc modems and 
transverters, 


These technological efforts did not escape the notice of 
conference keynote speaker Dale N. Hatficld, WOIFO, 
Chief of the FCC’s Office of Engineering and 
Technology. He cxpressed pleasure and approval at 
seeing the kind of experimontal work that amateurs are 
engaged in, calling such efforts vital to the future of 
Amateur Radio. 
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1998 ARRL and TAPR Digital 


Communications Conference 

September 25-27, 1998 

Chicago, Illinois 

Yes, awether highly sucdesslul Diginil 


Caommunicajons Conference! Special (banks gu woul to 
the workers at CAPRA for basting locally and to PRUG 
(biip:iwww.peug-orjp ) for being yur first ever 
intorpational oops, Also, @ verssspecial chanks to Dalo 
Hatlield, WFO, for ancnding and giving the keynote 
address on Saturday marniny. Steve Stroh, N8GNI, and 
Tina Stroh did an oxcellont job in working the 
arrangements With the hotel in Chicago once It was 
Selected, As in years pasl, wudio and photos from the 
gonlerenve will he availible om the TAPR web site 
(https /wwtiprorg/dec), 


Noxt ydur’s OCC will be hosted in Phoenix, AZ. The 
daie of the qunferente should be selected by she cnd of 
the your, 


The conferenge stariced Friday afternoon with thc 
sceond annual APRS National Symposium moderated by 
Steve Dimac, KAHG. The symposium was full of talks 
aod prviccts, Stove had his computer set up fora live web 
cam, You cit still see the 1051 Imige of mystery hardware 
} (iit p:yrwew,tapr-orgyr4he live jpg). 


Dining the syapusiuen, ten tryatery hardware projects 
weté dincuseod. The fest wap abonieod Prokslype Data 


communicoter PTT. Ths Was « soeak prcview provided 
by Nenwoed to ail thoscattending the DOC. By the time 
this PSR article is publistied, the HT should be available. 


Bob Bruninga, WB4APR shows oll the Kenwood 
Packet HT doing Video, Mel Whitten, KOPFX appcars 
on the video display. 
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(Lisa full Gimetion dual band Swatl HT with juos or APRS 
rolafod features: 

* 1200/9600 baud TNC builtin) 

* GPS inlerfave built tn 

* APRS displays big lt io 

* APRS Mearaging (with Tgutes, It's like a nationwide 

2-wey pager) 

* Receiver all APRS packs 

* APRS Mic-Eneoder taill-in 

* APRS/OPS Singic Port Mode buill-a 

* DX Cluster spots built-in 

While the BT docs not display maps, it does display 

range and hearing to all stations (40) max). Tralso dixplays 
thots toon, Giriddaqimre. course andspoed, Power, Anicuna 
Heigl dulennw gain and directivity. It abo displays 
Wind, Temp and Rain for all WX stotions, fs graphics 
GPS is plugged in, then the Gt'S will show all stations as 
wiy points on iismaps. Wilh only IhoHT anda GPS with 
araphic display, you can do EVER YTHING in APRS (no 
lapiop needed), 


The second mystery hardware device is called the Pic 
Encoder, or Pic-E. This is discussed in Jetail in this issue 
wi the PSR, It is designed as ao enabling device, to allow 
others to have woveus to the joys of PIC progrutnasing for 
APRS. The hardware inchules the modem aml « 
Tlast-programeable PIC chip, with the assoctured 
circvitry. Ths unit is not designed as a Mic-E 
replacement. However, with software that will be 
available, you cum usc tt as a weather encodor (plug into 
Pee) Bros, of Radio Shock and midt...no TNC), a GPS 
eneoden (similar uy Mic-E), DGPS rsnetnitter, ctc. The 
real purpows, though, is io see what software others will 
comc up with, This is a very easy thing to do; code 
modules for the AX-25 routings will be svaitable. 


Late Friday aficrnoon, a half-day Seminars titled 
“Unfrastructurelcss ‘Technologies in Amatcur Radio,” 
prescaied hy Don Lemke, WBYMIN, dealt with the pros 
and cons of DDMA (directivity division multiple access, 
4 propuscd infrastructureless technique) versus hubbed 
(ecllular style) and other infrastructure dependent 
techniques, The technical seminar was very well attended 
wad comments from the participants indicated that Don 
dida great job! The audio from his seminar is on the web 
page for those that couldn't attend. 


Friday night s@w the first ever DCC social, which was 
sponsored by PRUG. After the social, PRUG presented a 
Series of technical papers highlighting their current 
development, The papers focused on the prototype 
(irect-scquence radio operating in the 2.4 GHz band 
(there are slight differences in frequencies between the 
US und Japsn in this hand) which PRUG has designed. 
This prototype appears to be very well designed from an 
experimentation point of view. 
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As a0. OVerview of their project, all of the radio protocol 
46 well as futoré planned software-excculed 
forward-crror-correction (FEC) is performed on & 
workslation. This workstation in-uirn fs attached vis 
\(-baseeT Ethernet cable in a 7.80 module (and Ethernet 
NIC card) bocated with the radio. ‘The advantage is that 
ihe long main wfceble up te mwer is 10-basc-T catle, and 
foc 2.4 GHz cose cabie & Kops to about 12 inches in 
length This Za0 processor perlorms very Similed 
functionality. lt removes 4 lemporary header used tusxend 
packets from the workstation w the Z30 (based ov 
UDP/IP) wnd transmits thé remaindcr of the frame on the 
radin. Th the complementary function in the 
recerved direction, 


The key advantage of this unusual cncapsulation 
method is that all ofthe software that defines the network, 
the medja access (MAC) preincols, the FEC codes, ete. 
reskics within a single UDP process on the workslalion 
(which can as easily bo a PC). This means that 
teperimentation with different MAC protocols, new 
rouling protocols, ete, 1s eusily accomplished wad simple 
fo develop. PRUG is cooperauhg with the Tokyo 
Institute of Technology jo experiment with, ant develo 
new protocols for packet radio using this technology. It's 
Well Suiled for a university progteam hecause the 
rosearcher can spend most of the time focusing on the 
network sspects, and much less su on teal-ime issues, 


YY ' 


Don Lemke, WB9MIN, showing off onc of his patch 
antenna designs for 1.2G 
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sofiware integration issues, cic. This makes it possible for 
a graduale student to complete a project in one ar two 
semesters with the PRUG hardware. We will look 
forward to reading the papers published by these 
researchers on their spread-spcctrum, network, MAC, and 
routing experiments at fulure DCCs, hopefully! It’s a 
great oxample of how amateur radio can provide a 
foundation for and contribute to important technical 
work, 


The PRUG Spread Spectrum radio was demoed on 
Friday night at the DCC. 


The current raw data rale is about 800 kilobits per 
second and the spreading code is an 11-bit Barker 
sequence. All radios on the channel utilize the same 
sprcading sequence, so collisions and multicasting are 
possible. ‘Thus, the radio appears much like onc channel 
in today’s packet network except that the data rate is much 
higher. The channel access protocols are similar. PRUG 
presented a paper on the use of improved charincl acccss 
protocols. They analyzed the theoretical throughpui of 4 
channel under CSMA/CD (currcat packet procal) and 
MACA protocols (MACA was described by Phil Karn, 
KA9O, in a 1991 DCC paper). 


The social and PRUG session were a hiige success! 


Saturday morning started early with a keynote talk hy 
Dale HutGeld, WOIFO. Dule hus just hecome the Chief of 
the FCC's Office of Enginecring and Technology. 
Having someone al this level of the FCC attending the 
conference js a mejor acconiplishment and recognizes the 
significance of the work of all in the hobby who 
participale in experimentation. 


As with past years, Saturday was split info two strands 
~ 0 papor session and a session featuring sclocted topics, 
We decided this year [or the sclocted topic strand to have 
fewer topics with more time to present. Four selected 
lopics were presented, Steve Bible, NTHPR, prescnted an 
intPoduction Lo Spread Specirum eonmuaications, This 
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Dale Hatficld, WOIFO 


was followed by onc of the best attended on PIC 
Development presented by John Hansen, W2FS, and 
Byon Garrabrant, N6OBG. Instead of using the one hour 
assigned, the session Went 115 minutes. PIC 


q 


Byon Garrabrant, N6BG. 
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development saw a lot of interest throughout the 
conference. Bob Sruninga, WB4APR, and Keith Sproul, 
WU2Z, presenicd an overview fo APRS and discussed 
dume of the lotcat happenings in the mode. ‘I'he final topic 
was presented by Dewayne Hendrickk, WASDZP, who 
inlked abour MMDS and LMDS nctworking Systems and 
how amateurs should Took at implementing ocw 
ocwotking lechoology. “hanks to all the selected tome 
spewkors for taking the me to present more in-depth 
materiale during the DOC. 


The paper sessions included tlie following tulks: 


A new vivion far the Amateur Radin Service 
Dewseyne Hondricks, WASDZP, and Greg komes, 
WDSIVD 


A Now Routing Method Based on Station JD 
Norito Nenow, JHIFEM 


Back to the Pavket Radio with MACA 
Tea Kewamirs, Hideyuki Ishunaky, Hiroshi Mat- 
anno, JHACIN 


IP-Shield Machine (1PSM): An Ethernet Interface 
for High Speed Packet Radiw 
Saloshi Funada. 7M31.G 


Internet to RF Messaging within APRS 
Steve Dimec, KAHG 


What's Now for APRS in 1999 
Bob Brunings, WB4APK 


APRS QSY¥ from 145.79 te 144.39 
Sieve Dimxc, KAHG, Greg Jovies, WDSTVD, and Frank 
Bauer, KASHDO 
PropNET>A Proposal for an AURS-based Propaga- 
fan-Research Tol 
Evhen Yopas, WIEV 
Spread Spectrum in the Amateur Radio Service: Cur- 
rent Status and Histuricul Notes 
Dewayne Hendricks, WASDZP, and Barry McLamon, 
VEMF 
Optimized Channel Access Mechanisms for Decentral- 


ized Spread Spectrum Packet Netwarks 
Matthew Ritus, N2MII 


Current Status of Amateur Spread Spectrum Radia in 


Japan 
Katsuhiko Morosawa. 7K 1NCP/JHOMRP/KDSEY! 


Status Report un TAPR 90OMAz SS Radiu Project 
Tom McDermot!, NSEG 


PIC-et Radio: How to Send AX.25 UI Frames Using 


TAPR Linux Flash Curd Project 
John Koster, W9DDD 


Quality Electronic Map Displays for APRS Motor Ve- 
hicle Navigation 
Bruce Prior, N7RR 


TAPR GPS Projects Update (TAC 2, DGPS, etc) 
Steve Bible, N7HPR 


Forthe eg wewerovery fortunate to have 
Stove Robetls, NSRVE, of Nomadic Rescarch Labs 
speak. Stove is the crestor of the Winnsbiko anil 
Behemoth hiwb-tech recumbent bicycles. His current 
project is focused on Microship technology 
(hip)/Avww saivroship.com/). As eepected, Steve gavea 
very entertaining presentation, 


The Sunday morning seminsr this year was 8 
Combidativn uf ho differentials. The first presentation, 
by Lyle Johnson, WA7TGXD, focused on the upcoming 
RUDAK aoe communicattons system schoduled (u fly 
on the AMSAT Phase 3D satellite in the near future. Lyle 
iiscussed features, systems design, inieyration. and 
experiments What and how ibe payload was lonkjng like 
On the ground during twsttny was 2 very important pan of 
the talk, sinve al gave tcalisvie numbers po the potential 
communication aystems (hat might be implemented on 
RUDAK. The aevond prescitation was by Tim Shepard, 
KDIKY, regarding “Packe! Radio Networks with 
Millions of Billions of Stations.” "Vhis talk was based on 
his dissertation topic a: MIT. The cogfesnce would tke 
to Stank both ters For piviny excelent talks Soc the 
Sunday seminar. The participants commented how they 
enjoyed the sehnical contens in Doh talks. 


The thin] Agnual ARRIL. aod TAPR DCC Srudent 
Award had no papery submitted thin yeur that 
could be considered forthe travel award [you know af 
2 college student or high-school student that would 
benefit from amending thé DCC and presenting a paper, 
picasc think about getting them to participate im the award 
next year. More information on the travel awards can be 
found on the DCC web page (htipy/www.tapr.org/dec) 


See you next ycar! 


Tim Mitchell, KASAYF, SK 


Tim Miichell, KASRYF, hecame a silent kcy on 
Ocinder Gih, 1998. Tim was a great help in getting packet 
ull ibe ground bere in Kansas City, Missouri; we will miss 
him greatly . 


David Ross, KAOVXR 
Inexpensive PIC Microprocessors GvxrGikenct.cc 
John Hansen, W2FS - arty 
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Abstracts from the ARRL and TAPR 17th 


Digital Communications Conterence 
Proceedings 


132 pages. Price: $15 Avallable trom TAPR 
and the ARRL 


What's New for APRS mm 1999 
by Bob Brooinga, WR4APH 

Inweetuotiog Singe APRS wee Gist wittodyerd 21 tho 
1992 TAPR/ARRL Digital Communications Contorcnce 
it haa evolved tu fulfill a growing peed for tectica! 
toal-lime digital commuaications. Tryime We Gestrine ms 
Lsefulnods te similar to desctibinig amatcur medio iwell 
The stone le so broud and the applicants so widespread. 
That no single listing can be complete, Major muleainues 
i thar ovulilion were the transition Thom hand colened 
maps to the USGS CD ROMS. fir 1994, (he deveinnmeny 
of MacAPRS in 1794 by Keilh and Mark Sproul fullowee 
by the offio/al WinAPRS Yorsion in 1995. fh 1997 Brent 
Hildebrand developed 9 special applicution called 
APRS=SA to take advantage of the very popular Detorme 
Street Atlas CD ROM maps. his improvement in maps 
to the stroey level wos completed regentiy witb the Lull 
integration of Préegisinon Maping systém into tho 
WiaAPRS product in 1998 Along the way, Steve 
Dinse's JavAPRS began tho groat migration of APRS 
onto the informarion siper highway in 1996 by making 
APRS tracking avillible toanyone with a WEB browser, 
volminoling in His debut of APRSctve at he 1997 DOC 
in Balymort Maryland which provides a woOrkdwide 
Tniernet backbone for al] APRS packet. Coverad in pandr 
APRS Natiovial Freq, Internet Getceways, APRS digis, 
Digis in 1999, Mobile Satellite Network, Channel 
Capacity for 1999, Kenwood APRS Hendheld 
communicator. 


Toternet to RF Messaging within APRS 
by Steve Dimse, KS LLG 

Abstroct: This poper deseribes & new feuture 
implemented within APRS system, which allows 
(ramsparent messaging between stujjons on the Intemet 
ant) RE sides of the nelwork, as well as. un Iwo distant RF 
networks using the Internet 25 # link. 


Co-evolution of Print, Computer, ond Radio Tech- 
nol 


by Roy Ekberg, WOLIQ and Martin Sehroedel, 
K9LTL 


Abstract; This is about standards for CAC (Computes 
Assisted Commurtications) proposed first in the 12th and 
160) DCC provseiings- Our CAC Model 17 wus entered 
in the ARRL’S library under ©-145-1, RAD work began 
in TURY and continues. 
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ized Channel access Mechanisms for Decea- 

tralized Spread Spectrum Packet Networks 
by Matthew [ttus, NZ2MJI 

Absirwe: In a Spread Specirum (SS) network with 
operat, mmfugiaet-eneney touling, latency grows 
With Whe number of statiods in the network dee tn the 
increasing niyimber of hops whieh @ packet must take en 
route 1) is deatinehion, Ts tlic principal fxcior limiting 
the gumber Hf stations in the setwork. Previdusly 
proposed chanonl aapess nrsohantimns for Mhese networks 
WETE principally cancem=d With sallision pvoudsace, 
the dos iment oflitency, capectally in lighbor moderately 
loadal aolworks, Additiunally, while avoiding extremely 
low SNRs die t collisions, hetier results are obtsinoble 
for average SNE Several new change! access 
nicchunisme fre ptoposed and Aimuidled for the purpyse 
ol ada resting ihe issues stated HHO. The resulls obtained 
indicated aWat there is potemrial for significant 
impiavement in pértormecce through the use pL 
ahemitive channel awvees prooedures, 


[P-Shield Machise (1PSV)\ An Ethernet Interface 
for High-Speed Pocket Radic 
by Satush] Punads, 7MILCG 

Abateacr: to PRUGY6 project, we developed an 
Ethernet inte;(ece ror Highepersd digital traneceiver, 
tolled 1PSNI-ZZ IPSM dea's with aonly Media Acecas 
Camrel layer pamnonr. With is pariner, Protocol Server 
deals wiih upper lkyer protooels. I allows us to develop 
upper layer protewols Nexibly in commun operating 
SHSIONS 


PIC-e: Radin: How ty Send AX.25 UT Frames Using 
Tnexpensive PIC Microprocessors 
by Jotn Hansen, WIP 

Abstract: This papet provides sisi) hy step 
docvensilalidn of bow to implement AX.25 U1 frames 
using as PIC micnucotrolicrs. It is designed 
primarily tor those who wish to implement packer radio 
UL beacuns {or point to multipoint communications. The 
aTlidlé assumes sume knoWledgc yl programming 
concepts ond PIC micruprovessns. Tt also discusses tlic 
lintitations that must be overcome in order i bulld a 
cumpleiely PIC based terminal node copinmler. 


A New Vision for the Amateur Radio Service 
by Dewayne Hendricks, WASDZP and Greg Jones, 
WDSIVD 


Abstract: Amateir radiv as 6 hobby tras renched an 
important turning peat Many ce point # tic veriouws 
Cxamplex (of why things are changing; however, some of 
these ¢Nafiples wre real and some ure only periodic in 
nature, hui the trend of activiy und interest now & 
compared to five years oF CVcN for, years age is changing. 
This paper discusses issues that necd to be qildressod with 
regards 10 technology changes inpatitateur ratlic, 


Pall F298 . Moye WTS 


APRS QSY feom 143.79 m (44.39 
by Grep Jones, WDSTYD, Fronk Haver, KASDO, 
Stan Horzepa, WAILOU, and Breve Dhnse, KANG 


Abyirwel: This papor deserihes the successiiul APRS 


QSY that war hegun athe 1997 ARRLand TAPR Digital 


Communications Conferenee. It covers name of We istics 


and seasons behind the jreyedt, 


Rackc to the Pavket Radio with MACA 
by tkuko Kawamura, Hideyuki Ishineke, and Ll- 
rosht Matsuno, JUACIN 

Memduction- Kon Malendiweat MACA in which. was 
desienést for packct radio nowwork, It war used we the buss 
Tor [he LEREXO2. 2 LAN slinilard, Thercsficr. based on 
simolalion smlics OfMACA, Bharahaven et al_ fine aimed 
MAGA 3 jmprove js performance anu renames theirpcw 
provoce! MACTAW. in (his puper, we firs investigate the 
pestornianes of MACA under the fo Wdden \eptoinal 
sitinion, By an analysic Way, We will Compare die 
throughputs af MACA and CSMA Weshe review CSMA 
an sume kind of proiocols eunsiders! ae coulcnded 
versions of CSMA, add pownt cur that MACA has an 
abihly to get the chroughput exceed ing one. A suggestion 
in Conclusion in (hla paper will remind us thal we ore 
peaple whic love dnimleur TddIO And have same iniorests 
yn Computer. 


Spread 2 sme in the Amateur Rudin Service: 
Corrent Stotus anc Histovical Notes 
by Dewayne Hendricks, WA8DZP aod Barry 
McLarnun, VE3TE 

Abstract: This paper covers (he curreni stulus uf Spread 
Seccirem operstions: Amatetr SS in the USA, Amaienyr 
S35 in nlaer countics. What We've léaried Su far about 
hae ga Operauions and what they way ahesd 


Correst Stitas of Amateur Spread Spectrum tn Ja- 


pan 
by Katsuhiko Morosawa, J HOMRP 

Abstract; We bave practiced [field tests using our 
PRUG9O6 aysiem with SS tronsccivers, where we 
porformed the 30knm distance OSO, The oulpul power of 
the iansociver ts only ahou! 30mW and tho front gain of 
the antenna is 2idhi, We also confirmed that our system 
enibles os 10 use the internet applications (web 
browsing”. “vilewoonferenee’ and se on) wilh posctical 
Apeed 


A New Routing Method Based on Station TD 
by Sorito Nemoto, JHLFBM 

Abstract: There ar: two problems on ruling peckcu 
by means of IP address in» seumicssly wide ares padio 
nerworks. (1) cunfliclting WU’ addréss On avuting 
inlommation and (2) litle flexibility i escommodare and 
laqlate the differences among Inca] oetwork policics. To 
sulve them, it is important to use a routing method thased 
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nthe callsign of ralioxtatian. A aew method ia presenled 
in this paper with an cinpliasit on the use of (ho callsign, 
This prowedl employs Station 1D (SID), whieh is a 
sombinalion of callsign ayd 9 system number. 


APRSstat) An APRS Network Anstysis Tool 
hy Richard Parcy, WIT" 

Abstract. APRSviat monilors actwork lralfic by 
connecting, to an APRS \elHel server and collecting 
nciwork trallic datistion The program ts intended lo rin 
continuuusly as background sak on « UNIX/Linux 
system. Cooley god asvex nctwork daa lor periods as 
long xe4 your. The dala gathered by APRSstat is ploited 
sine Ute compton progracl APRSgraph, which oreales 
eriphs as GIF images allnwing thé (o be integrated into 
a webpage APHSgraph if exccuted as a.crom joh every 
five ininules providing near real Tinie updates of network 
uoaze fur daly, weekly, monthly, and yearly periods. 
Characters per minude as axed to messure network iniffic. 
A detujled example of (ie San Diego, Califomiz APRS 
actwork is Achided which Visplaycd an theauthor's home 
wely page A oursury explanation of the soliware is also 
included in the paper, APRSatat and APRSgraph were 
writes) in perl gad wee perl modules GD and Chart for 
orettiny the graph GIP images. 


Quality Electronic Mup Displays for APRS Motor 
Veblele Navigation 
by Bruce Prior, N7RA 

Abstract; This paper covers Eguce eogerding how to 
improve map dixplays nved in vehicles. 


Au [uexpensive PC-Modeni for 75.8kBil/s User Ac- 
bess 


by Thomas Sailer, HROINX/AESWA and Johannes 
Kaelp, DGIRBU 

Albéizaet: This arftiolé describes & simple and 
Meagensive modem Inteqded io link end users at 
T6MKENY/S to the hiyh-speed backbone network, The 
tiovem cen be conned  standsrd PC's using the 
Enhanced Paralle? Port (EPP) lnterface. 


Take the Next Step witty the Next Generation Proto- 
col 


by Naoto Shimazaki 

Abstract: Thie document descrides an idea for use of 
IPv6 uver the amateur fadio oelwork. TPv6 has huge 
address spece and & suppors realtime traffic. IPv6 
realizes new applications For example, managing IPy4 
address is Bot easy. It = possible to encode out “callsign” 
intu [Pv6 address, it enables us iu managing IPaddress 
much easier, 
Hall-Doplex Spread Spectrum Networks 
by Darryl Smith, VK2TDS 

Abstract: Tits paper ix 6 response to the presentation 
of the TAPR SS Modem ar the 1997 Digital 
Communications Conference in Bultimore, MD. Al this 
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Contercrion, iipilnagy's wore fh ypaeid Lor Le of the SS 
tadios wncd eins (ra network, which the auiborafihis 
paper feels are rather Nmiling, ‘This paper proposes to 
extond ihe pology’s availahle sllawing implementation 
of a network rather than a collection of communicating 
modes, This papi als hulls On a surbor Of ideds 
brought up in the authors undergreduate thesis. 


PropNEf: A Proposal for on APRS-hased Propaga- 
tlon-Research Tool 
by Erhen Tupis, WIEV 

Abstract, Wher does the band open? Over wit paths 
did the Opening odair? Was it open Wo more than one 
location at the same time? Woalde’t it be nice to have 
been alerted to the opening, while 1 was iprogress? 
Wouldn'y ibe Alice 06 “tog the aponing”, end “ro-play” it 
at a fulure time? With) miniinal investinent ir equipment 
and soflwiire, you muny be able to answer ticse yhestinns 
for yourself 


APRS and PropNET: Potential Tools for Collabura- 
Gre Radio Propagation Research 
by Scot Parker, K7L-L 

Abstract: PropNit is an APRS nework uperating on 
tho sis aleter hand whose primary objective iz to muniior 
wn study radio propagation, There is iatcresi Oulivde fas 
well.ss within) the gnaateur mdie communicy i the long 
distanece propagation maxles that PropNTT has been 
designed 10 siudy. The possibilives cullaboralive 
rescarch and potontid) benetits of inter-commumty 
cooperation sre explored, 


rs naam report of PRUG%6 Aigh-Specd Radio 
L 


by Shingo Watanubo, JG8O00M, Satoshi Funada, 
7MSLCG, and Kunihiko Ohuwka, TKATBX 

Absuach: The PRUGY6 system 14 dtstEned W crea a 
reliable high-speod ham padio based computer nctwork. 
‘Tis report describes = PRUGUG ayer using 1!’ octwork 
protocol, Wohave an aljiii-test structure oo muke il clear 
the weakness point of the systom, The differents in the 
daily data throughput in vanuus environments and cmop 
rate trend were meusured. 


On-Air Measurements of CLOVER Tl and CLO- 
VER 2000 Throughput 
by Ken Wickwire, KBLIY, Mike Bernock, KBIPZ, 
aod Bob Levreault, WLUIMM 

Conctuding Remarks: This paper is part of @ sencs 


(resting on-air moxsuremont of throughput of various HF 


data-trnsmission protucols evailuble to amatonurs. Here 
we describe ap extensive sel Of picasusements of 
throughpwt for toxt amt other Plt» sent using the Lile 
transfer protowyls implcrnented in the HAL CLOVERIL 
and CLOVER 2000 terminal end Exmware package. The 
fies were Wunsmitted over Neo’ Veriical lncidonce 
Skywave (NVIS) and ons-hop skywave (OF8S) payhs, The 
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iheasured throughput dala @ our expenmmecnis werd 
dnulyzed using soliware spicdielly written to compute 
throughput statistics from our CLOVER data, 
Throughput statistics for compressed and uncompressed 
text, data, graphics and hybrid (Word and Excel) files are 
prosenled, and text throughpul is vompared with 
ihroughpyt using PacTOR and GTOR- 


New Product Announcement:. 
PK-232/DSP Upgrade for the 
PK-232/PK-232M8X 


From Press RoWhse Provides by Tinicwuve 


Timowave’s customers swear hy thelr DSP fliers and 
PK-232 owners love the flexibility and reliability of the 
mos! popular datz controller ever built. The PK-222/DSP 
pulls it ai) in ome! “he PKR-232/DSP daughter haard 
hrings a new level of perlnmvance to the legendary 
PR~232 with sharps, accurai¢ Gllers tor all the dute modes. 
Noise and ORM bounce off the mew liters for cleaier 
copy with fewer errors than (he nid anplog Glens Weak 
shore ls magically eppear from ihe anise. 


Mofe Filtors, Better Filters, Automatic selection 
The ¥K-232/DSP Prickwall Siliers have tighter 
bandwidth and steeper «kine for improved nolo anil 
ORM rejection A ocw version of the MK-232 Grmware 
(Ver. 7.2) allows a wider Scieotion of filters thun ine 
atigun| PK-252, 60 the Ger con match tie Mode. The 
correc! DSP filler ik auuwmatically selected when you 
choove » new inode, In PACTOR, the liter handwidith 
automatically ehinges when the baud sale shifis in 
response ior the error sate Of the (lok. In Morse (CW), the 
Operator Cap preser liber 100 Mz or 200 Hz bandwidth 
Che PR-2VYDSP is complcioly compatible with off 
existing su {lware termapal programs for the PK-232, The 
upgrade kit 1s user inatullabie nnd is shipping now. Tho 
upgrade price forthe PK-232MBX TNC is $125, If you 
need ap vpgrade for the PK-292 the price is $150. See 
htip:/www.timewsve.com for more detail, 


For more information, contact Timewave Technology, 
53 Plato Blvd, Bast, St. Paul. MN $5107: Tel 
651-222-485, crmail salesgutimewave.com 


Connect Request 
Toeed help on locating any arolip still working wilh the 
1.L-Grace DSP. 12 pixtiorne. 


Sydney fF. Chiswell, W2ICZ 
W2icZw@buffnet.net 

76 Chartnn Dr. 

Bullalo, NY, 14225-3514 USA 
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APRS for Palin Ill Under Development 


Mik¢ Musick, NOQBP 
7130) 216e@oompeservs com 


From the APRS-SIG 
palm APRS Status 
(ns mulshell: we're in the home streich! 


The APRS program for the Palm U1 handkeid organizer 
bas stabilized considerably i the pest several weeks, wilh 


& Humber of quirks and crashes found and Spood. Mast of 


Uhe baric function holes 2re getting plugged (a few minor 
ones remain), and we are making huge heudway on 
getting the map suppor systcm nailcd<down, ‘The first 
public beta rclease should be on or about the 
Thanksgivine weekent|, 


What's Io kk? 


Busic APRS functionality - receive and send object 
information, in both text and may-insed displays, and 
send wid fective messages GPS support is myrough 
dusl-pon TNC's, though a GPS can be connected directly 
for olbair locator use. A comprehensive RDF suppart 
system & under dovelopmient, hut May not be iNoluded in 
the first beta. 


Map display ts im Palm ID grayacale (lighi gray, dark 
eray and black). Maps will somewbut resembic: the 
commercial mapping system look ¢like Street Adas and 
Precision Maps) with thidk anv thin lines, and shading to 
convcy fcaturc Importance, ‘The initial palmAPRS 
versions will not hive roulé numbers, bul this [eature is 
on the scope (strect natus, however, arc not in Ihe Current 
development plan} 


Thedesign oneniation is to use a5 a mobi lestalion with 
ihe Palmoon or xbove the dash using soy one of the 
cOmmercially-syailable mounting systems. Display 
sclocdons arc “one-towch® wilt this concent in mind, 


What's Not In It? 


This (lst will (Of coume.) change as (he program 
MAlures) Por the monicnr, itdocsn’fsuppint-weatherdata 
collection or display, direct Intemct hovkup, certain 
tnfroquently-wwed APRS protocols (such us grid square 
posils}, overlay files, altiiwle displays, map labels; 10 
toontion bit a fow. 


"HSP" switwhing between TNC and GPS is not possible 
an the Palm — a dual-port TNC CPicoPatket or KPC-3 
Plus with v8.3 fianwere) will be required 16 bo on-air with 
2 OPS. Also, Pala Pilot Professional (aod Palm Pilot 


What About Maps? 


Good question. Bocause of the storage limitations of 
handheld devices, 4 new APRS map format was created 
which emphasizcd spate economy over processing 
Coody. I was also necessary WO create u special format 
30 Dias could be downloaded to the Pain) independently 
of the progrant. So the map data is unique to the Palm 
dysiom. The mup system mur closely resembles the 
Mao/WinAPRS model, where the user selects frum a list 
Of wide-dren Poveriges, With map data itsclr down to the 
street level in some cases. 


There is currently a limit to map size in the number of 
PONS What ik MAY Contain (roughly 30000), which is duc 
lo Aleaditressing limits within the Palin data management 
system. We are exploring options lo pet past this. 


Bur the mesrterm, | will have t provide maps (irom 
USGS 100K DLG source), which will be made available 
al a Cost (requcsis within feasnn, Of course). As the 
process natures, sets can be sooded with the map 
geneckhon progam. A mure “democratic” propess is on 
the development list, which will probably embody 
convesion of APRSdus-fynurat orap files, 


Where Can [Get paliAPRS? 
Whee it's ucaily,, at the TAPR FTP site. 


OK... How Mach? 


As i5 acquilod of all APRS programs, palmAPRS is 
Slightly crippled shareware, The sharcware fce will he 
£40, and registration enables saving of station and 
program seilings. Régisirstion requirement will be 
waived for the bola versions; however, the beta versions 
will he vimedinited. Al this point f anticipate two beta 
releases. 


Because mos! Of the remaining development is “by 
role” rather thin requiting a hUge concentrated creative 
effort or steep learning curve, I will gladly be available to 
answer questions and commits: 


FCC Office Of The Secretary Relocates 


Effective Novembct 2, 1998, the FCC’s Office of the 
Secretary will be relocated to The Portals, 445 Twelfth 
Strect, S.W.. Washington, D.C., 20554. The Commission 
expecls (o complete its relocation to The Portals within 
the ncxt six months. 


For information conceming paper Hlings, etc, see: 


www toc,gov/Daily_Beloases/Daily_Business/1998/db 
981023/pumc8062.txt 


Personal} stipport is looking Icss lens WMkely 85 | ibis has basic filing gutdelines and information about the 
Covelopment progresses. address change, 
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FCC'S NESS; Ensure Adequate Spectrum 
For Amateurs 


Source: Toe ARRL Teter 
Val, 17, Na 39 


: r' Po Bak Sh) \0- FOC Commissioner Suse Ness recently gave 
Tchow An eTsve PecxerSroun. Po-irent Ty Farce-liie | amateurs sonic causc for optimism, In remarks prepared 
= Qe | DAZ Sree Vee! fur delivery September at the Persona! Communications 

Teesss Ab)suas = Tas $293 | Industry Association of America’s PCS *98 in Orlando, 
<a rew _ #ez- a e< | Flornls, Ness promoted the notion that some spectrum 
Tieneu AméteunPteesrRaom S092 ; should be kept olf the quction block. The value 10 the 


z=: <- public ul certain spectrum uses "docs not always translate 
SSS into pure economic term#,” Ness declared. 
HANSou ~MAEDE 
Ro. Box (90% Bumice why )4 Sen OL Fur cawmple, we n¢ed to cnsure that adequate 
SS eet SSeS | spccimm is avajlable Lor public safely purposes, for 


SSS unVicensed-that &, Purt LS-uses, for the Amateur 
Scrvicx, end for experiesental and scientific purpases,” 
Ness Said. “Nono of these needs would be met if wuctions 
displaced judgment in she spectrum allocation process," 


Addressing the topic "Blueprint for Spectrum 
Management,” Ness said auctions work well but arc not 
a substitute for the allocation press. The FCC, she said, 
must n0l back away from its fundamental duty to allocate 
"in accordanve wilh ibe public interest.” 


The complete text 6! Coram tenner Ness’s remarks arc 
available on (the FCC Web site at 
ea a Kee gm hilp://www. tec: gov/Speeches/Ness/spsn8i5.biml. 
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Lee Ziegenhals, NSLYT at the TAPR.ORG site. The 
TAPR.ORG oachine underwent a major upgrade in 
September. Thanks Lee! 
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TAPR Organization News 


Kite/Publications Update 


TAPR EVM56002 Interface 
Boards and Enclosure Kit 


now. tuprormtapr/ htmbdspeoeo2erus tinal 


So Lar we have 70 orders for the 
EVM interface kit. The pans and 
enclosure arc on order and as s00n As 
they arrive and are packawed, we can 
hein ahipping kits. 


We plan On doing 125 kits lyased 
on the roitiw! orders. 


Just as 6n update, this kit provides; 


An EVM interface Boerd Kj) and 
EBoclosuic for the Motorola 
EVMS56002 DSP bord, All pane — 
including screws, standoffs, 
schematics, documentation 
(Assembly and Operations), and 
Sollwere. 


A Molorala EVMSG002 DSP 
bourd IS NOT INCLUDED 

The price ts: 

$135.00 US for members OL TAPR 


or 

$150.00 US for non-members 

+ chippiny/handling 

TAPR xkitS can be complex 
doponding on the kiting experience 
af each builder. We don't think you 
will have trouble with the inte 
kit, but at docs require sume 
kaowlodge and ¢xpericnce io 
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successfully go trom a kil to a 
finished, usable anit, depending on 
the modo of operations, For dara 
radio applications (le. 9600 duud 
FSEK), special modifications must bo 
made t your tedio for proper 
operation of the BVM joterface. In 
addition, the interface kit requires 
that you bave 3 Motorola EVM36002 
unit. These can be purehased from 
severdl electronic distributors (sce 
web page). 


The interface ktl Gus been 
discussed forabous the lastycar, with 
2 group coming forward \ate ig 1997 
\o complete the design process, PSR 
Issuc #69, Winter 1998, has the Gull 
desoription with photos. Currant 
information on the kit is now 
available at 
www lapr.org/tepr/btmidspsatwize 
vm. hin! 


This design of the radin interface 
for the Motorola DSPS46002EVM is 
based on Johan Forrer’s, KC7WW, 
original design. In February 1997, 
Douglas Braun, NIOWU, oclezsed 
hiv software suite for ihe EVM, hased 
on the Finnish Alef Null group's 
work, and revised his interface to be 
more Dexible than Johan's. The 
TAPR interface is s happy medium 
beeween Johan's and Doug's design. 
The goul is t make the mitcrface 
flexible for past and present code 
developed for the EVM and to ereate 
4 Serible programming interfyce for 
Aiture progsammers. 


TUC-52 and METCON-I 
personality board update 

The TUC-S2/METCON-TI project 
is potting cinser io completion. The 
Project team has rested buth boards 
together and aro debugging various 
sinal) issues. The documentation is 
being written and the project isan 
should be doing addilional texting of 
lho METCON-U1 board soon, It is 
planned to lave kits of the 
TUC-52/METCON-I available 
hefore Dayton 1998. 
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TAPR Publications 


Wireless Digital Communications: 
Theory and Design 

We just sont Wireless Digital 
Communications: Theory and 
Design, by Tom McDermott, NSEG, 
into the printér’s for a second 
printing. All the small corrections 
people had pointed out have been 
changed fir the sccond printing, An 
errata page sliduld be up on the web 


page soon, 


TAPR Spread Spectrum Update 

The 58 Update publication has 
arrived at the office. The collection 
of articles on Spread Spectrum 
covers s tamge of issues on 
Introductory/Informative, TAPR 
rclated, Regulatory, and 
Technical/Theory. Tom McDermott, 
NSEG, provides the foreword of the 
bok. 


Thiz book provides an extremely 
broad treatment of the subject of 
Spread spectrum systems as applied 
(o amatour radio, While little 
technical and Social literature exisis 
on this subject, the publication 
provides 4 convenicat compilation of 
2 fair amount of the significan: work. 
Ir should appeal to an audience with 
4 wide-ranging inmberest m the subject, 


Comact Dorothy to get your copy, 
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ae Mises ka FRO 

¥ i Mod 5 

State Machine GOO Mod es 

State Machitie OCG wlint Clock #2 

fil 


Firmware 

Sarat wi INCd Gadaie doze it t 

TNO 2 119 wikiés CARO 

‘LEY Comrnnes Booklet fonly 

Nes WASDED TFRIOM 
TWABDED FPROM 

THe KSs out 
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All prices subjectto Chawee withowt moowe and ore payable in US, funds Merubers nevive 206% offon 
Kits und Pubicutions. Please ulhow sis to eight weeks fer your onder to be chapped, For specific 


PnFeeation oer Kiks. See Prechicl Deserepe ion liyer, 


Tucson Amateur Packet Radio 

8967-3509 E Tanque Yerde Rd W357 

Tucsen, Arizona = 85749-9399 

Office: (240) 365-0000 © Fax: (940) 566-2544 

Infeneh TAPROTAPR ORG © wewiapLong 

Hon-Frojlt Reseach and Developmon! Carperatian 

December 1998 
www.tiprorg = {tp.taprorg © tapréttapr.org 

Office Hours; Tue-Fri Qain-l2pm, 3pm-Spm CT 
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Membership TY ornce. 
Uncen! States | $20.00 

£20,0) 

$25.00 
O New Member 


Aotesrattoul 


‘ ro Renewal 


Subtotal 


Membership 105% Disecunt 
Menibee #: (Ploce new if joanne) 


[ 


Dacepe were gated 


Total Sales {Subtotal minus disewunt) 

‘Texas Kesidents (7.75% tax} 

Membership (New or Renewal) 
nidling 


Kit Cudes nbove 35 oF International 
orders mest conic TAPE for onimnine. 
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